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NOTIZ ON IRRIGATION IN RAJPUTANA, 


iqo.riqoS. 




1. This brief suinmaiy of the investigations made dining 1903-1905 
is intended to place on record tlie history of the subject — how the question 
originated, the views of the Government of India and its efforts to help the 
Native States of Rajputana in the matter of Irrigation; to take stock of 
local conditions, and to ascertain which are the most promising schemes, 
primarily with a view to prevent money being wasted, as in the last 
lamine, upon unsuitable or ill-considered works, and to ensure that what 
is spent in future is spent to the best advantage. 

It shows how these views have been carried out ; the present condition 
of eacli of the Native States, 18 in all. including the Chief>hip of Sliahpura; 
the measures proposed; some of the causes wliieh retard Iriigation, and 
suggestions to iinpiovo it. 

It does not pretend to be a professional paper or to deal with all the 
many Engineering questions, hut merely to state, in one pamphlet, facts 
and suggestions, the results of e.Kperieneo, which may prove of interest or 
of use to others. 


For further details lefcrencc can bo made to the Reports on liriga- 
ti(<n and for each Project, wliich have been printed separately for eacli 
State. A brief extract of each will be found in the Apiiendi.x under the 
head of each State. 


A perusal of the Inde.x will show the s'^opo of this pamphlet. 


2. In November 1901 the Irrigation Commission visited Raj- 
putana and recommended that ^Ir. Planners Smith should be retained 
on special duty, in order to complete certain Projects for Irrigation in 
Rajputana. 


The Commission advised a genel'al hydrographical reconnaissance of 


To the Oovern- 
ment of Indm in 
tlio Kcvcnuo ami 
.Agiicultme Dept., 
No. 2.W, dated latli 
I'obumiy li't)-. 


Rajputana as a whole, and considered it so iinjiortant that 
no time should bo lost tliat they addressed the Govern- 
ment of India at once on the subject, in the letter margin- 
all}- quoted. (Appendix A.) 


3. They pointed out that it is impossible to protect Rajputana 
completely against famine; that this renders it all the more important 
to utilise to the utmost such means of protection as exist ; that a largo 
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to go to 
waste. 
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examina- 
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ment 

necessary. 


The oppor- 
tunity now. 


Becom- 
mend en- 
courajjO' 
ment. 


body of water annually runs useless through this exceedingly insecure 
area to the sea i and that the problem to be attacked is, to reduce this waste 
of water to a minimum. Its utilisation to be effected by means of dams 
and stoi age tanks, as there are no perennial streams in Rajputana, and in 
many parts the wells are themselves largely dependent upon percolation 
from stoiage for their supply of water. 

That at present the capabilities of the country for the storage of water 
are not known, nor the manner in which they can be best made use of, and 
that the first thing necessary is to collect and record this information. 

4. That although something had been done where a Native State 
had employed a competent Engineer, and in those Native States where 
there was no Engineer Officer the Supreme Oovernment had lent the 
services of a qualified Officer (Mr. Manners Smith), who had been employed 
for some months past to examine and prepare the schemes, which upon a 
cursory examination appeared to be the most promising, yet much more 
than this was desirable if the maxim that it is wrong to allow a drop 
of water to go to waste in Rajputana is to be acted up to. 

5. What was wanted was a systematic examination of Rajputana as a 
whole, based upon its physical rather than upon its political divisions. 
That each catchment should be taken up in turn and an Irrigation recon- 
naissance made from its head downwards, to discover where dams can 
best be placed or water stored, and the more detailed surveys upon which 
.plans and estimates would be based, would follow in due course, though 
all of them need not be undertaken at once. That it will be sufficient 
to keep alwaj's in readiness such detailed schemes as will afford an 
ample programme for relief should famine again occur. 

6. That the recent famine in Rajputana had conveyed a terrible 
lesson, that the Cliiefs and people were apparently anxious to pi’otect 
themselves against the recurrence of such a calamity. That such a 
favoura.ble opportunity for systematic and sustained action might per- 
haps not occur again. That the Commission believed most, if not all, 
the Chiefs would join in the scheme for a sj^stematic survey, and if 
nothing was done now w'e should probably have to wait for another 
famine before anything was done. 

7. That although almost all the Native States in Raiputana were 
in financial straits, the general survey and even the preparation of Plans 
and Estimates commits them to nothing: that some even now were stated 
to be ready to borrow for the purpose of taking up some of the most 
promising .schemes if the Government of India would lend the money; 
and the Commission strongly recommended that all reasonable encourage- 
ment should be afforded in this direction. That in aiy case the existence 
of these Projects would ensure relief labour being employed to the best 
advantage. All that is possible will have been done to help the States, 
and they will know what is feasible. 
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8. In order to give practical effect to the above the Commission 
suggested : — 

(a) That where a State already entertained a competent 

Engineer he would conduct the survey and prepare the 
necessary Plans and Estimates. 

(b) That in the other States the Government Engineer (Mr. P. 

St. -G. Manners Smith), alreadjr employed in completing 
Iriigation Projects, should be retained for this purpose. 

(c) That a “ Consulting Engineer for Irrigation in Rajputana ” 

should be appointed, who would assist and advise all the 
Engineer Officers, and would practically direct the whole 
survey. 

(cZ) That Colonel Jacob of Jaipur, for the reasons stated b}' the 
Commission, should be asked to accept this post. 

(e) That time, labour and money have often been wasted, owing 
to Survej^s and Plans having been lost ; for this reason the 
Commission recommended that all Irrigation Surveys and 
Projects should be printed. 

9. H. H. the Maharaja of Jaipur having consented to relinquish 
Col. Jacob’s services for a time, and the Government having sanctioned the 
terms on whicli he was willing to accept the duty of Consulting Engineer 
for Irrigation in Rajputana. he was appointed to the post. Work was 
begun on 1st November 1902, though owing to the great Durbar at Delhi, 
with the exception of a tour in the Dholpur State, it was not till Februaiy 
that it could be taken up in earnest. 

The programme proposeo' was : the fii’st season to be emploj^erl in 
making a tour of inspection with the local officials in each State to ascertain 
their wishes, to gain their co-operation, and to get from them all the infor- 
mation and help possible, so as to be able to form some idea of the works 
which may be taken up and of the number of survey parties that can be 
profitably employed in preparing Projects, furnishing the data required, 
and to secure good native surveyors. 

Before the end of the first season the men would be told what to do, 
and it was hoped that by the following cold weatlier the Plans and Surveys 
of many important works would be ready. 

The Consulting Engineer would visit every place where his advice was 
desired, and would submit a Report afterwards on each State. 

Any future action would then rest with the Government of India and 
the States concerned. 

Such was the programme, and the Report now submitted will show 
how far it has been carried out. 


Sugrgestions 
of the 
Commission. 


Programme 

proposed. 
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10. The first step taken by the Consulting Engineerj with the 
approval of the Agent to the Governor-General in Rajpntana, was to 
address a circular letter to the Political Agent of each State, pointing out 
(Appendix B) — 

(1) the interest taken by the Government of India in Irrigation^ 

shown by appointing a Commission to collect information; 

(2) the promptness with which the recommendations made by the 

Commission have been acted upon. Government appointing 
special officers to supervise the investigations in Rajputana ; 

(3) the liberality with which the Government of India have acted, 

in undertaking to defray the initial cost of the investigations ; 

showing clearly that the Government of India were determined to do all 
that can be done to help the Native States in Rajputana, 

That the officer who had been appointed Consulting Engineer was 
one wbo was well known in Rajputana, and with the hope of being able 
to help in the great object which the Government bad in view, viz., the 
welfare of the States in Rajputana, he had given up his Intention to retire. 

The Agent Governor-General expressed his assurance that these 
disinterested efforts of the Government of India would be responded to in 
the same spirit by the Rulers of the Native States concerned. 

It was pointed out that there were three stages of operations — 

(1) The investigation of each catchment area, to ascertain the 

possibilities in the way of Irrigation in each State, for which 
no detailed surveys were necessary. 

(2) The inspection by the Consulting Engineer for Irrigation of 

all such proposals, to give advice where required. 

(8) The preparation of proper Plans and Estimates for a certain 
number of approved Projects in each State. 

That at present it was only desired to direct attention to the first stage; 
that this investigation should be taken Up by the Local Engineer Officers 
in real earnest, so as to be able to place sufficient data before the Con- 
sulting Engineer, to enable him to give advice on any proposal. 

It was pointed out that in some of the States, Irrigation had not been 
taken up with the energy and spirit that its importance deserves ; that not 
a drop of Avater which could be stored and made use of should be allowed 
to go to waste ; and that it was only by the cordial co-operation of each 
Durbar and the Local Engineers and officials that anything can be done 
to .secure this great object. 

The Political Officers Avere asked to give copies of the letter noted (see 
Appendix B) to all concerned, Avith the hope that no time Avould be lost, 
as the Avork was urgent. 
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It was expressly stated that no scheme would be begun or any expen- 
diture upon it incurred in any State without the concurrence of the Chief. 

11. The main difficulties to be overcome were ; — 

(a) The collection of a reliable staff — always more difficult for 
temporary employment. 

(h) The necessitj’’ for the personal inspection by the Consulting 
Engineer or the Superintending Engineer of every site, to 
ascertain local conditions, and to explain on the spot what 
was to be done. 

(c) The distances which had to be travelled to places often not 

easily accessible, to find out sites, and often only to be 
disappointed. 

(d) The organisation and proper supervision of Survey parties 

in Native States; often in out-of-the-svay places; the 
necessity of doing this without friction, some of the sites 
being in the lands of Jagirdars, who are naturally jealous 
of any interference. 

(e) The paucity of population in many places. To ensure the 

success of any Project, cultivators are necessary to use 
the water. 

(y) That in some of the States, Irrigation is only really required 
in years when the rains fail. 

(^) That in some places attempts which have hitherto been 
* made to introduce Irrigation have not realised expectations. 

[h) The financial condition of many of the States, making it 

hopeless to suggest Projects which they have not the means 
to carry out. 

(i) The short time available (2 years) to get all the investiga- 

tions earned out and the Projects prepared and placed on 
record. 

12. In the original scheme it was proposed that the Imperial 
Government should bear the initial cost of these investigations, and if 
eventually any scheme is carried out, the initial expenses incurred by the 
Imperial Government might then be recovered as a first charge on the 
revenue derived. 

This appears to have caused apprehension in some quarters. There 
was a suspicion that by joining in this scheme, a State might be letting 
itself in for unknown liabilities, and to properly apportion the expenditure 
presented great difficulties. This was represented to Government, and 
the Consulting Engineer’s recommendation that the whole of the charges 
should be borne by Government, and that the States should be informed 
that no refund of these preliminary investigations would be required from 
them, was strongly supported by the Agent to the Governor-General. 
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The Imperi- 
al Govern- 
ment un- 
dertake 
to bear 
the whole 
cost. 


13. The Government of India considered that although these inves- 
tigations wereintended to benefit directly theNative States, 
dafed 24th Sett’ ^nd Under ordinary circumstances would not be sufficient 
iemrc^roand°a to justify the Government in throwing the cosfc upoii the 
tartmfnr'to the British Indian tax-pajmr, yet, taking everything into 
Agent Governor- consideration, it was decided there was just reason for the 
na. paramount Power to treat the Native States m a generous 

spirit, and accordingly the Agent Governor- General was authorised to 
inform all concerned that as a very special case it had been finally decided 
to relieve the States and Chiefships of all charges connected with these 
preliminary investigations. 


The care 
taken to 
remove all 
apprehen- 
sions. 


14. Lest any of the Native States might entertain any fears that 
they would be pressed unduly to spend money on works 
I 14th which were shown to be feasible, the letter marginally 

September 1904. jjoted from the Government of India in the Foreign 
Department was addressed to the Agent to the Governor-General in 
Rajputana in September 1904. 


It was pointed out that the immediate object of these investigations 
was to ascertain which are the most promising schemes, primarily with 
a view to prevent money being wasted as in the last famine, and to ensure 
that what is spent on relief works in future may be spent to the best 
advantage. 


That the reconnaissance which had been completed in manj’’ of the 
States was only preliminary, and until proper Plans and Estimates have 
been prepared, the schemes are not available for famine or any other 
purpose. 


It was desired that Plans and Estimates should now be prepared, and 
when the financial condition of any State permits, encouragement should 
be given to carry out works which are shown to be feasible and to have a 
protective or a productive value. 


It was anticipated that one of the strongest objections which the 
Durbars might have to the hydrographic investigation of Rajputana 
suggested by the Irrigation Commission, would arise from the fear that 
they would be pressed to spend money upon the works which are shown 
to be feasible ; and although care was taken to point out that this was not 
intended, yet if any of the Durbars still had fears on this point, an early 
opportunity should be taken to dissipate this suspicion. 


The Survey is not yet complete, and if one Durbar sees another 
pressed, as it believes, to spend money on these schemes against its will, 
opposition and obstruction may be aroused, which may do far more harm 
in the end than the mere postponement of a few protective works. 
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The above shows how generously and considerately the Government 
of India have acted throughout towards the Native States of Rajputana. 

15 . Rajputana comprises an area more than twice that of England 
and Wales, made up by 18 different Native States, viz., Alwar, Banswara, 
Bikaner, Bundi, Dholpur, Dungarpur. Jaipur, Jaisalmer, Jhalawar, 
Jodhpur, Karauli, Kishangarh, Kotah, Mewar or Udaipur, Pertabgarh, 
Sirohi, and Tonk, and the Chiefship of Shahpura. In these investiga- 
tions every State in Rajputana has been visited by the Consulting 
Engineer, except Karauli and Jaisalmer, for the reasons stated further on ; 
and every State without an Engineer Officer has been thoroughly investi- 
gated by the Superintending Engineer (Mr. Manners Smith), and a 
printed Report has been prepared showing the present condition and what 
is suggested might be done to promote Irrigation in each State. 

Rajputana needs water perhaps as much as any part of India, for it 
depends almost entirely upon the monsoon rains for its water supply. 
Advantage has been taken here and there to store some of this flood 
water in some States in a small way for Irrigation, but hitherto no at- 
tempt has been made to deal with the immense volumes of water which 
goes to waste in some of the largest rivers ; partly, perhaps, because of 
political difficulties, as the large rivers generally flow through two or 
more States ; partly for want of data ; and because it is beyond the power 
of any one State to initiate any large scheme, or to combine for such an 
object, and is beyond their means to carry out. The Imperial Govern- 
ment only is able to do this. 

The officers who have been entrusted with these investigations 
naturally turned to see if anything could be done with the two largest 
rivers in Rajputana, viz., the Chambal and the Banas, with their unfailing 
supply of water. 

Regarding the Chambal, nothing appears to be possible, for the 
reasons stated in the Report on the Kotah State, pages 5 and 6. 

Regarding the Banas, a good site for a Storage Reservoir was found, 
and a Project has been prepared, which is described further on (under 
the allusion to the Mewar State). It wmuld be difficult to find a 
better Irrigation Project of this magnitude in Rajputana. The Report 
with Plans and Estimate have been submitted to the Government of India. 

16 . In the States which have no Engineer Officer, nearly every 
catchment area has been thoroughl}’’ investigated by Mr. Manners Smith, 
Superintending Engineer. Many Projects have been carefully worked 
out under his supervision, and have been printed and placed on record. 
Some are of considerable magnitude, beyond the initiative and the power 
of the States themselves, perhaps, to carry out unaided; still it is a 
great thing to have such possibilities brought to notice and to be shown 
how to deal with them. 
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The work which has been done, too, is more or less of a permanent 
character. Bench marks have been put up and Plans and Estimates 
printed and placed on record, so as to be available at any time. The 
Chiefs and people can hardly fail to see that this has all been done 
entirely for their benefit, without costing them anything ; and it must 
help to prove that the Imperial Government believes in the importance 
of Irrigation and the benefits of storing water. All this has attracted 
attention, and it is hoped will awaken a more livel 3 ' interest in the subject 
than has hitherto prevailed. 

The Imperial Government could not have done more for Rajputana so 
far, or have done it in a more generous spirit. The total expenditure 
which has been incurred in these investigations up to the -31st March 1905 
is about Ks. 1,78,426. (Appendix P.) 

If anyone is disposed to find fault with the Government of India for 
not doing more to promote Irrigation, w'e would suggest a perusal of this 
Report. 

17. The Statements (Appendices D and E) show briefly the work 
which has been done ; they do not show all the places visited, but only 
those approved. The work has all been done not only without friction 
or complaint, but with the goodwill of all concerned. 

It is too soon, perhaps, to expect to see results, but proof has been 
given, in the Mewar State for instance, that the Udaipur Durbar have 
already adopted some of the suggestions made ; and in other quarters 
that other States are waking up. 

18. The printed Reports which have been prepared and submitted 
for each State show in detail the results of these investigations, the pre- 
sent condition of each State, and what might be done. It is impossible 
in a brief summary like this to do more than give a general idea of the 
country and conditions we have to deal with, and to indicate the salient 
points of interest ; but it may be convenient to have these at hand in this 
shape. A knowledge has been gained of the conditions and requirements 
of every part of Rujputana. Interest has been awakened all round in 
Irrigation. Information has been diffused as to the ways of dealing with 
water and the benefits which have been realised in other places, and 
suggestions made of a practical kind w’hich every State can follow. 

19. In all these investigations, the endeavour has been made to con- 
sider Irrigation from every point of view, but chiefly for the storage of 
the immense volumes of water which now annually go to waste ; for > 
e.xample, by — 

(a) Storage Tanks on watercourses. 

(b) Storage Tanks for .'iurface drainage, supplemented, if pos- 

sible, by cuts from any watercourse near. 
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(c) Weirs to divert water in flood to places where it can be stored, 
or to inundate the land ; or to hold up pools from which, 
after the rains, water can be raised by lift of some kind to 
.fields adjacent. 

(cl) Shallow tanks, or field embankments, to retain water for a 
short time only, when it can be run-off to give one water- 
ing to lands below, and the bed can be cultivated. 

(ej By wells of masonry (ordinary or deep) or by kutcha wells. 

(/’) By inundation canals. 

(ff) By repairs to existing works or improvements to them, or to 
the ducts from them. 

And to suggest measures which are simple and practicable, suited to the 
conditions of each State. 

20. The printed Reports show what has been proposed for each 
State, according to the conditions most suitable to each place. 

It is true it may not be possible, perhaps, to carry out all these 
Projects for some time. Still it has been clearly pointed out to each Native 
State and to all concerned, the general lines on which to work, and what 
are considered the best Projects to take up; so that no delay or uncertaintjr 
or waste of money ought to occur in future. 

21. There is an idea generally prevalent that by the construction of 
numerous tanks the country may eventually be protected from the worst 
effects of famine, but it is questionable if this is a correct one. 

The real benefit of tanks is that when the rainfall is deficient, or is so 
irregularly distributed as not to be capable of bringing crops to maturity, 
the water stored will be able to supplement it, and to permit of the growth 
of crops. There are many more years of deficient and irregular rainfall 
than there are of total scarcity, and it is during these former years that 
tanks will be of substantial benefit and will fully justify their construction. 

The failure of the largest tanks constructed in the plains may be 
expected in years of great deficiency of rainfall. It is therefore desirable 
that sites in the hills or connected with large nullahs should be utilised 
first, as they are likely to fill better and so be productive of most good. 

Small tanks are of little use in a famine or year of deficient rainfall ; 
still they will utilise small catchments which might otherwise be wasted 
and will provide for the irrigation of isolated areas which might not 
otherwise be developed. 

The advantage of even small tanks in benefiting village wells by per- 
colation is well understood by the natives. They often made requests lor 
small tanks with this object. 


Tanks. 
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Conditions 
necessary 
to secure 
success. 


In Duiigarpur the influence of small tanks was everywhere apparent; 
for in ordinary years sugarcane even is grown below them, and is matured 
without extra watering; tiie soil is so retentive of moisture in the hollow 
places between the rocky hill, that rice is often grown without extra 
tvatering, and gram afterwards in years of good rainfall. 

Large tanks, on the other hand, will have larger and more unfailing 
catchments; will be capable of iridgating larger areas, which will affect the 
productive capacity of the country as a whole; their rate of storage will be 
cheaper ; their maintenance will be comparatively cheap and their super- 
vision easy, and they will help to store the supply of good years to make 
up for the deficiency of bad years. 

Large Projects need larger initial expenditure, yet it is from them that 
protection from famine can best be expected, and provided there are 
sufficient cultivators they will give the best returns. 

22. To be an efficient protective work against famine and to secure 
good results the following conditions are necessary ; — 

A good basin for storage ; a "ood catchment area ; a good site for the 
dam and for the escape ; an unfailing supply of water available at the 
proper time ; a large area of good land commanded ; cultivators able and 
willing to make good use of the water; and good supervision afterwards. 

The canal and distributaries should be designed so as to ensure enough 
water being available for the irrigation of all land which will take it, within 
the time limit for the first watering. It is no good to offer water when it is 
too late to use it. The distribution of water should be prompt, plentiful, 
and assured ; if it is not so, cultivators lose confidence. 

Last, but not least, to ensure success there must be an intelligent 
interest in the subject by those in authority. 

This is one of the most important points. Before any real progress 
can be expected, a real personal interest must be shown in the subject by 
those in charge of the administration of a State, whether European or 
Native. Where this is wanting it is often due to a person not having 
seen the results of successful schemes, or to the fact that Projects have 
sometimes been carried out wdiich do not fulfil expectations, and thus 
destroy confidence. Great care and discrimination are necessary, lest by 
ill-digested schemes progress is retarded 

Anyone who has seen the results of successful Irrigation, and how 
thoroughly it is appreciated by the people, would never hesitate a moment 
in carrying out a good Project. Money’’ cannot be spent in a better way. 

ft is important to keep dowm capital cost as much as possible without 
sacrificing efficiency ; but even where a scheme is not expected to bring in 
much direct profit, it may be of great value in other way’s. 
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In the Jaipur State it is found that where water can be stored at 
the rate of 3,000 c.ft. for a rupee, other conditions being favourable, the 
Project ought to be able to bring in a good return on the original cost. 

23. In regard to mitigating the effects of scarcity, the proper pro- 
gramme seems to be to construct, in the first instance, large tanks with 
unfailing catchments, then those with less certain ones, and finallj^- small 
ones for the benefit of isolated areas.* 

It is doubtful if at first Tank Irrigation will be remunerative, owing 
to the low rates charged in India for irrigation and to the great loss by 
evaporation ; but with proper arrangements the result will improve. 

The benefit to the country as a whole has to be taken into account. 
If an Irrigation work pays a little more than its working expenses 
during normal periods, it may be accepted as a scheme financially sound 
in regard to the country as a whole, although far from being directly 
remunerative. 

It is useless to expect from Tank Irrigation the returns derived 
from the large canals which are supplied by great perennial rivers and do 
not require expensive storage works. 

The proper way of regarding tank schemes is to remember that 
they are the only ones available for the lands they serve, and that it is 
the duty of those in authority to develop the country so far as the finances 
will permit. 

24. The construction of tanks affords the most suitable work for 
famine labour. If expenditure on relief during times of famine is de- 
voted to the construction of such works, instead of being incurred on works 
of only temporary utility, each successive famine will thus permanently 
enrich the country and render it better able to withstand future 
scarcity. 

It is of course necessary that a well-considered programme of work 
should be arranged before a famine has to be dealt with. It is for this 
reason the Government of India have come forward so generously to help 
the Native States of Rajputana. 

26. It may help some who wish to make bunds to have a few 
suggestions. As regards the materials of which bunds may be made, 
this will depend upon the site and materials avilable, and sometimes on 
the comparative cost. 

Wherever rock is on the surface or near it, masonry or concrete 
should be used, or where the earth is not to be trusted from any cause 
or there is a fear of animals making holes. The masonry or concrete 
may be used either as a core-wall or as a face-wall, or the dam may be 
entirely of masonry. Types of each of these will be found among 
the schemes proposed. 

* Indian Storage Reservoirs. By W. L. Strange. Page 46. 


The Pro- 
gramme to 
follow. 


Materials 
for Dams. 
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EartJi or 
Sand Dams. 


Leakage 
near Hills. 


Wells. 


26. Earthen bunds as a rule can be made of any size, and often 
admit of being enlarged afterwards. The greatest care, however, is 
necessary that no clods are allowed in the consti’uction nor holes of any 
kind afterward. Sand if it can be protected from being blown away, or 
from weeping away in the rear slope, is not a bad material. Sand dams 
have been built in the Jaipur State and have answered; one was 61 ft. 
high and 400 ft. tliick at the base, and has had 32 ft. of water against it. 
Another is 90 ft. high and 600 ft. thick at the base, and has had 53 ft, 
of water against it. In the latter instance a core-wall of morinda (clay 
and sand) was put in the bank, 20 ft. thick at the ground line. 

When there is any doubt a core -wall of some kind should be used, 
and if rock or good hard soil is near, should be taken down into it ; or 
if these or not to be found, then to a depth equal to half the depth of 
water against it. 

If leakage occurs, which probably will in cases where the core-wall 
is not on rock, measures must be taken at the toe of the outer slope, by 
putting gravel next to the sand, then broken stone and then lai’ger 
rubble, to drain oft the leakage without letting it saturate the bmrd. 
Leakage can often be utilised lower down by a lift or by natural flow. 

If it is not found possible to make use of the leakage, it may be 
better to divert the water from the nullah to some place on the open 
counti'y, where it can be stored without disappearing so rapidl 5 n 

27. There is always danger of leakage in any tank made near a 
range of hills It may be suspected in some places from the angle and 
strata of the rocks, but it Is often impossible to say beforehand. 

In such cases, if there are no other tanks near to guide one, it is 
advisable to begin with a small work and not to spend much money 
straight off. 

This has been experienced in the Jaipur State and in the Kotah 
State and at Pindwara in the Sirohi State. 

These remarks do not pretend to e.xhaust this subject, but may be 
found helpful, 

28. Wells have this advantage that they are not absolutely depen- 
dent upon the rainfall, which is so precarious in Rajputana. Where 
good pucca wells can be made near tanks it is always good policy to 
make them, as they can generally be depended upon when the tanks 
are empty. 

In dry seasons the opportunity should be tahen to deepen any wells 
in which the supply of water is not sufficient. Money cannot be spent 
in a better way. 

Sometimes kutcha wells are sufficient for temporary needs, and they 
can often be made at a small outlay and yield a good return. Eor example, 
Mr, Manners Smith in his Report on Jhalawar remarks of one place near 
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Dudalai : “ Kutclia wells can be made, it is said, for Rs, 25 each. ; each well 
can irrigate 3 biglias and yield a revenue of Rs. 9. In these wells the 
water appeared to be about 30 feet below the surface and about 10 feet 
deep.” 

In the sandy soil of Rajputana great difficulty is often found in keep- 
ing wells free from silting up. 

Thu reason is, that generally the only inlet being from below fas the 
Avater is drawn from the well, and the level of the water inside falls), the 
pressure of the head of water outside forces sand with it from below. 

The best way to prevent this is to sink the well in the first instance 
on 'to a permanent stratum of hard soil. If this is not possible then to 
plug up the bottom of the well with a good thick layer of fine gravel, and 
above this broken stone, which, while allowing water to filtrate upwards, 
will have weight sufficient to keep down the sand. Wells in such soil 
should be as large as possible, even long shallow trenches will sometimes 
answer ; if the surrounding subsoil water can enter gradually and at the 
some' ratio as the quantity withdrawn, there will be equilibrium, no pres- 
sure upwards by the outside water, and no silting up. 

In some wells courses of dry stone or brick or weep holes are left be- 
low the water surface, so that when the well is being used, and the water 
surface inside is lowered, water from the water-bearing strata outside is 
admitted gradually, and is not forced to enter from below. 

In some cases in Europe after the well has been sunk to a certain 
depth the bottom is plugged with concrete (to prevent it sinking lower) 
around an iron cylinder of less diameter, say 3 or 4 feet, which is inserted, 
and is forced down by hydraulic jacks to any required depth, fresh lengths 
of cylinder being added as necessary. 

The lower four or five cylinders are provided with small circular holes 
covered over wnth sheets of copper gauze. The bottom of the cylinder is 
filled with gravel or broken stone, and the top is domed over and provided 
with a plug. When it is necessary to clear the iron cylinder the plug is 
removed, and air pumped down with such force as to drive out all the silt 
inside through the small gauze wire openings and cause cavities to form 
outside them, into which the coarser particles of sand and gravel outside 
accumulate and help to filter the water and keep back the fine sand. 

Where funds are available it might be worth while to try something 
of this sort. But as a rule in Rajputana we have to depend upon primi- 
tive measures. 

W ell water is generally preferred to canal or tank water, and greater 
care and economy is exercised in using the water. 
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The expenditure on wells can be carried out gradually, and does not 
commit a State to any lai’ge outlaj* in one place, the returns from which 
might not be realised for some time. The expenditure on such works is 
all in the State, is distributed over a large area, and yields an immediate 
return on the outlay. 

The best sites for wells are in the margin of tanks or below them. 

29. A new process has lately been adopted for the sinking of wells 
in America and Europe, known as the "Jetting Process.” The principle 
consists in the forcing of water through a hose and swivel down the drill 
rods, and out of the holes in the drill. The swivel admits of the drill rod 
being turned ; each time the drill falls the blades open and pry the earth 
loose, and then the stream of w^ater carries the loose drillings up and over 
the top at the surface. Not only is the drilled material got out easily, 
but there is no danger of quicksands getting into the drill or jamming the 
rods. 

Wells have been bored in England and in America successfully — 

Eor Messrs. Ilford, Essex, 8" diam. 1,003' deep. 

„ Fernie, at Fife Laundry, 6" bore to a depth of 365' 
in 16 days. 

„ Barry, Kirkaldy, 8" bore 382' all rock in 21 days. 

And in many other places. 

How far such a system is applicable to Eajputana it is difficult to say, 
but is wmrth a trial, as many wells are abandoned or fail when most 
wanted, because there is not the means at hands to go deeper. 

If the Government had some apparatus which could be borrowed or 
lent for the purpose it would be a boon to the country. It is hardly to 
be expected that any individual State can purchase special plant for 
isolated cases. Why should there not be one at least kept for the whole 
of Rajputana ? 

30. There are some who assert that it would be 
irrigate by electricity in India, and who point to dams across rivers and 
long canals as perhaps necessary, but as old-fashioned and expensive. In 
an article, noted at foot of page 16, the writer suggests, “ If properly 
irrigated an acre or two of land will easily maintain a native family,” 
and he thinks "it would be well worth while for the Government or one 
of the native Princes to consider this question of systematic Irrigation 
by means of numerous small wells, each filled with a centrifugal pump 
and three-phase motor. 

" In California the power for these motors is obtained from high head 
water power in the mountains, the electricity in some cases being ti'ans- 
mitted 90 miles.” The writer goes on to say: " In India it is probable 
that very little pow'er could be developed in the mountains for Irrigation 
purposes, as they are too far away from the drought districts, but there is 
no reason whatever why large steam or gas-driven power stations should 


quite possible to 


Irrigation 

Electric 

Power. 


Deep Wells. 
Jetting 
Process of 
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not be installed in central positions. The deposits of coal in India are 
more widespread than is generally supposed. The coal may he of poor 
quality, but it is as good as the coal used in many Continental Stations.” 


Regarding the question of cost he says, “An Electrical Irrigation 
Scheme could be carried out piecemeal and tried at various centres on a 
comparatively small scale, as compared with the Engineering works now 
in hand or projected. Large central stations can now be built and operated 
very cheaply, and as for the high tension transmission lines, they simply 
consist of 3 copper wires each 0‘324 in. diameter carried on wooden poles 
ill iron sockets, concreted inside to protect against white ants, and spaced 
40 to the mile. When working at high tension, say 20,000 or even 
40,000 volts distance becomes of little moment, and the efficiency is easily 
kept over 90 per cent. 

“ The pumping plant is simplicity itself, consisting merely of a cen- 
trifugal pump attached at the bottom end of a vertical shaft. The top 
end projects above ground and carries a vertical three-phase motor with 
short-circuited rotor, the simplest piece of mechanism in the world. A 
starting switch combined with a float arrangement will enable the motor 
and pump to start and stop automatically if desired, so that they need 
only be examined once a week ; it is probable, however, that the 
agriculturist will switch on the pumps as he requires them ; as each motor 
is fitted with a sealed meter the amount of current is charged for strictly 
in accordance with the water pumped. 

“ For ordinary depth of 20 ft. or so a single centrifugal pump will 
do, but where the depths are greater two or even three pumps in tandem 
.will meet any case likely to arise. The remarkable simplicity of a com- 
bined centrifugal pump and one three-phase electric motor does not 
appear to be recognised as widely as it should. 

“ Regarding the number of such pumping sets for any given area, this 
will depend on the situation and on the crops to be raised. In California 
they are spaced about ;^-mile apart, and one farmer may have 10 or 20 on 
his property. In India it is a matter which experience would decide; 
there would be no liability to overdo the matter or waste public money, 
for if more wells are required in any given district it is easy to sink more 
and connect them up to the transmission line. ” 

The writer goes on to say, “ I am convinced in my own mind that the 

thing can be done and made both a technical and financial success 

Of course there are limitations to Electrical Irrigation, and I do not sug- 
gest that it can supplant altogether dams and canals, hut it can be made 
a most useful helpmate to work already carried out and to some Jiow 
projected. 

“ It is clear that the Indian Government cannot go digging canals and 
making dams for ever, and in any case large tracts of country could never 
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be reached by sucb means, Surelj’-.in sucb places Electric Irrigation is 
the thing.” 

Rajputaua is one of these large tracts to which the writer alludes, 
though the water is at a much gi-eater average depth than he supposes, 
and t!\e conditions are apparently very different from California; nox-, 
considering the scarcity of fuel, the cheapness of labour, the want of 
capital and the sparse population, is it clear how Electric Iriigation at 
present can be carried out successfully in Eajputana, If we could only 
utilise the sun’s heat what might not be possible in this country ? At the 
same time it seems that the question is well worth consideration, because, 
with the little information we have, it is impossible to say what can not 
be done. 

If the question could be referred by the Government of India to a 
body of experts to i-eport upon, not as regards Rajputana only, but as 
regards India generall}’-, it would be the first step, for at present we know 
so very little of what is under our feet, or of the powers which are ai’ound 
us. Any increase to this knowledge may open vistas of which the present 
generation has no conception, 

Watep"by Then there is the process of raising water from wells, rivers or 

tanks by means of compressed air, which may be applicable in some places 
where fuel is cheap. The process seems to have many advantages ; 
whether it can be successfully introduced in Rajputana, where labour is 
cheap and fuel scarce, is doubtful. The apparatus is similar in operation 
to the steam Pulsometer, using air instead of steam. 

The advantages are : no condensation occurs as with steam. In open 
wells fitted with steam or rod pumps, platforms and ladders have to be 
fitted to enable the men to go down for the pui’pose of oiling and packing 
rods and glands, but with this process the work is automatic, and no 
attention is required. 

When working, a continuous stx’eam of water is discharged to heights 
up to 300 feet. It is stated existing wells can at once be adapted for 
pumping by sinxply lowering the intake and pipes into the water, and so 
long as the air is supplied water rises. 

The advantages claimed for this pi'ocess are: — 

(1) The increased supply making one well yield as much as 

several wells not air-pumped. 

(2) The ease of raising ; an air pipe is lowered down a well, air 

turned on, and water rises. 


• From an article on “Irrigation by Electric Power in India.’’ By E.K. Scott, A.M.I.C.E., M.I.E.K., 
in Indian and Eas’em Enghucr for January 1P03, page 25. 

Some useful notes on this subject will also be found in Technical P.ipcr No 157, by Mr. R. G. 
Kennedy, page 13. 
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(3) The purification of the water. Water is sometimes unsuited 

for drinking purposes owing to gases and other causes, hut 
the air when mrating the water piu’ifies it. 

(4) The economy of transmission. One plant can supply power 

to work 1,000 wells if necessary over a great area ; the 
entire water-raising requiring only the expense of labour 
and upkeep at one place, not at 1,000 places. In usual 
well-pumping, each well requires machinery and skilled 
labour, making Irrigation from any depth impracticable, 
but with the air process only one plant is required, and 
the laboiu’ and depreciation is reduced to a minimum. 

(5) Extremely low first- cost for deep- well work. It is said to 

cost only a fraction of other methods, such as Electrical 
transmission and power or steam, and enables any unskilled 
labour to obtaiu a water-supply irom uncontamiuated 
sources by simply turning on the compressed aii’. 

In Rajputana, where fuel is scarce and labour cheap and other condi- 
tions are not altogether favourable, it is doubtful if this process can be 
successfully introduced for Irrigation, though it might for other purposes. 
It would be interesting at all events to see it tried. 

This subject was brought to the notice of the Consulting Engineer 
by the Political Agent at Touk (Major Pritchard), who forwarded a 
letter from ISIessrs. Enever Brothers of Lucknow, dated 31st October 
1904, in which they say : “ We could promise a^ a trial to have 10,000 
acres of land irrigated within 12 or 15 months and paying a net profit of 
20 per cent per annum.’’ 

In reply to a letter from the Consulting Engineer asking for informa- 
tion on several points they state : “ Our Engineers have a very fair know- 
ledge of parts of Rajputana. 

“ Tonk possesses, with parts of Kotah, several fovourable conditions, 
such as ample water supply in rivers and wells, large and cheap supplies 
of wood fuel and very fertile soil. With a large and valuable collection 
of data (brought over from our Araei’icau people who have made a speci- 
ality of this work), we worked out the cost for various prices of fuel and 
depths of water and wrote to Tonk accordingly.” 

Then they explain the terms on which they work, viz ., — 

“An agreement with the State for us to carry out a work, giving 
results at a rate guaranteed by us and allowing of a very fair retm-n to 
them — the State to take over after a certain period, if our guaranteed 
rates were reahsed. 

“In all the work we guarantee a certain water supply at a certain 
cost, thus enabling the farmer to calculate cost of Irrigation. The num- 
ber of wells sunk by us up to date is 500,000, including oil wells and 
prospecting bores. 
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“ Wo genei-ally guarantee a water-supply double the normal, i.c., 
double tiiat wliicli can be obtained by ordinary pumping, but by deepen- 
ing our Lores we often obtain ten times the normal. Tims one well can 

O 

supply as much as ten wells worked by usual methods.” 

In reply to niy enquiry if the firm would undertake any experiments 
in the northern parts of Kajputana, .say in the Jaisalmer State, where 
there is such a want of water, if so, on what terms or conditions, they 
say,— 

“ We would point out that tube wells can be sunk much more 
cheaply than ordinary open wells could be constructed. A 800-ft. well 
in Jaisalmer would cost quite Rs. 7,000, while our price for a well yielding 
at least double would be about Es. 3,000, or much less on a large order. 
In a country like Jaisalmer and for a large order we could probably 
guarantee one well a week, using one machine, and if urgent five wells a 
week, using five machines. 

“ The tube well air-lifting process .should be very applicable in 
Jaisalmer, where most of the wells contain brackish water. It is ex- 
tremely probable that fresh water exists below, and so the tube well could 
be sunk till this was reached and rose up into the tube. 

“ Before quoting terms for wwk in Jaisalmer, we should have to 
send an Engineer up to note local conditions. We would do this if you 
agree to pay his expenses there and back and a fee of Rs. 35 per day to 
cover his salary. This money paid could be deducted if future work was 
given there. 

“Approximate estimates are attached. 

“ We may remark that the Irrigation water-supply carried out by 
us near Colorado was under even worse conditions than Jaisalmer. We 
were, how^ever, fortunate to meet with some Artesian flows which gave 
us a good start, and water power existing 100 miles off was electrically 
sent for supplying power for w'ater-raising. 

“We sincerely trust you will earnestly consider the question of 
mechanically raising water for Irrigation, in districts where canals can 
never be constructed, and where we feel sure, a sympathetic attitude 
would result in a great and surprising success.” 

The approximate cost was stated as follows : — 

“Api’r.oxiJUT£ Costs roii WnLL-siXKixo axo Watek-haisikg ix the 

Jaisalmer State. 

Tuha Wells J" Diameter. 

Depth of wells ... ... ... 200 feet to water level. 

Depth tube wells are sunk, ... 500 feet, 

EBtiiuatcd supply of each well ... 40,000 gallons per hour 
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“ Cost of sinking and lining with galvanised wrought-ii’on piping 
Rs. 10 per foot, for fair contract say for 5,000 feet. 

“ Two plants erected together each working five wells, situated within 
two miles of machines, delivered and erected within 100 miles of rail 
head, sufficient for raising 400,000 gallons per hour from above wells, 
Rs. 75,000. 

“ Approximate cost of raising would he 4-2 pies per 1,000 gallons, 
inclusive of fuel and labour, but not interest on Capital or depreciation. 

“Fuel would be Bikaner coal gasified, obtained from Chameri, near 
Jaisalmer border.” 

The Consulting Engineer for Irrigation then wrote to them, dated 
13th February 1905, as follows : — 

“ You maj? be sure of a sj^^m pathetic attitude on my part and on the 
part of the authorities in Rajputana in such an important work as Irri- 
gation. The difficulties are that it is impossible to recommend new 
schemes of this sort, unless we are perfectly satisfied of their proving a 
success. 

“ There have been cases in my knowledge where the very interest 
we sought to advance has been delayed for years and confidence alto- 
gether shaken because persons have been more considerate of their own 
advantage than of the interests of the Native State, or have been too 
sanguine (shall we call it?) and have bought their experience without 
any compunction at the expense of a Native State. 

“ I am taking it for granted that you are as anxious as I am that 
there shall be nothing of this sort. It is for you to guarantee this to the 
satisfaction of the authorities. 

“The very favourable returns you anticipate make me think you are 
inclined to be too sanguine, for there are onlj^ too many who would be 
glad to invest money on such terms ; in fact it would certainly be worth 
while for you to borrow money yourselves and carry out your schemes 
on almost any conditions, anywhei'e in British India. You may be sure 
one success of this sort would ensure you clients everywhere. 

“ If you can refer me to any place in India where you have been able 
to carry out any Irrigation successfully, I shall be glad to know all about 
it, and it will strengthen my hands. 

“ As regards your proposal to sink and line with galvanised wrought- 
iron piping, I should be afraid that in time the pipe would wear out and 
give trouble. W ould it not ? 

“ In the meantime I am communicating with the Political authorities 
concerned, as whatever action is proposed can only be with their approval.” 
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In reply to this they state as follows, in a letter dated 18th February 

1905 

“ In -the case of a State taking up mechanical water-raising for 
Irrigation we would guarantee a certain return at a certain cost. 

“ If a suitable district for Irrigation is decided on, we would send an 
Engineer to investigate and produce plans and papers guaranteeing a 
certain amount of water at a cei’tain cost, and we should not expect to 
receive payment for our machines or labour ; unless that result was good 
enough it would naturally not he taken up. 

“ I'here would be no risk to the State whatever. For our part wo 
would require the experiment to be carried out over a fairly lai'ge area, 
and in ease of success to be guaranteed the entire mechanical Irrigation 
work of that State or District, for we are a business firm and cannot 
afford to experiment for other people’s gain. 

“ Should it be desired that a cei’tain acreage be guaranteed, we would 
first have to mutually agree as to the quantity of water required per acre 
or unit, this amount varying according to climate and geological conditions, 
also according to the kind of produce raised. 

“We can give thousands of references from England and America, 
but none for work actually yet carried out in India, having only just 
started a business for this purpose. 

“ Tlie system as explained enables anyone to see its applicability for 
Indian conditions — the cheap and quick sinking of wells, and the increased 
supply of water from wells, by which one well sunk in our way yields 
tJie supply of several ordinary wells, etc, 

“ Regarding the lining of tube wells with wrought-iron galvanised 
piping, these if thicklj’- galvanised are practically everlasting, but we also 
stock brass and copper perforated screens for use below water level. 

One of tlie firm (Mr. Alexander Enever) was at Jaipur recently. 
Unfortunately the Consulting Engineer was away, so did not see him. 
He wi’ote afterwards (dated 6th March 1905) stating he had called while 
here on tlie Chief Member of Council, who, after seeing Mr. Enever, 
suggested (he says) “the putting down of a trial plant, and the idea being 
favourably received, we thought it well to write and see if you would 
order this to be done. 

“ We trust this will be favourably considered, and that we may be 
allowed to show what can be done in dry countries as protection against 
drought.” 

In reply the Consulting Engineer wrote to them, dated 9th March 
1905, suggesting they .should submit a letter to the Durbar or to the 



Superititending Engineer of the State (Mr. G E. Stoth'erd), stating thei^ 
readiness to put doM/n a trial plant if desired> and the terms on which 
they would do so. 

In the meantime I had sent the correspondence to the Resident^ 
Western States, Rfyputana, for his information, and asked if he wished 
any action taken as regards jaisalmer, {ind received the following reply, 
which has been sent to Messrs. Enever : — 

“We cannot enter on any scheme that is of a speculative or in the 
slightest degree of an experimental nature for Jaisalmer. 

“Money can only be obtained from Government for the State, and 
it is doubtful whether Government would he inclined to sink any more 
money in the State, even if there was no doubt about the results of the 
scheme. 

“ Two factors Qi'eprima facie against Messrs. Enever Bros.’ proposals: 

“(1) The difficulty of ti’ansport and the distance from a Railway. 

“ (2) The absence of fuel. The sUpply of wood fuel is of the most 
meagre description, and for the most part the State is desti- 
tute of wood. Camel dung and thorn bushes are the only 
things available. 

‘‘ It strikes me that the cost of raising the water is understated 
by Enever Bros., if Jaisalmer conditions are considered. tt is no good 
having even an abundant supply of water if it is costly, as it cannot 
pay to cultivate in Jaisalmer, when any extent of similar or better 
land is available elsewhere, and where cultivation by the same methods 
would be cheaper. 

“ Lastly, there is no guarantee that the deep water supply is un- 
limited. I have seen Took and I hare seen Jaisalmer, and there is no 
comparison between the two places, and data taken from Tonk would 
not be applicable to Jaisalmer, 

“ I am told that a scheme like the one proposed was tried in 
Bikaner, near the Palana mines, but was a failure.” 

The subject is of such general interest that this correspondence has 
been quoted. At present it does not seem very hopeful, as far as Irriga- 
tion is concerned, while labour is so cheap and fuel so dear, and Capital 
to introduce anything of this sort is Wanting. 

At the same time it may be found useful, where water has to be 
supplied from wells or by pumps for the supply, of a town, such as 
Bharatpur or Jodhpur or Kotah, or when the secret has been discovered 
of utilising the immense power of the sun’s heat to generate electricity 
or provide the means to work machinery ; or the power of water flowing 
from the Himalayas can be harnessed and be made to do so. 



Raising 
Wntev by 
Wind 
Power. 


There is a want of information about the formation of the earth's 
crust in Rajputana, or to what extent substratum water exists and 
can be depended upon. It would be wotth while if this could be ascer- 
tained ; it might lead to imp >rtaut results, as seen in the lignite coal 
measures at Galana, near Bikaner. 

One State has already asked if this can be done, and for advice on 
the subject. 

32. It seems strange that some use cannot be made -of the power of 
the wind for raising water. In Canada it is largely used for domestic 
purposes and for cattle, but the discharge is small and discontinuous, 
and it is generally necessary to have a small iron tank to store the water 
raised when it is not actually required for use. 

One drawback to windmills is, that so far all designs put the wheel 
out of action whenever the wind rises above a certain safe limit, thus 
losinof all benefit from hi^h orales. 

Windmills have been tried in India for raising water, but it is 
believed hitherto they have not been successful. Considei'ing the power 
of the wind — that it is found evei’ywhere, that it is free to all, and that any 
use made of it would not lessen its value to others — it seems disappointing 
that it cannot be put to some good use. There is an open field here to 
anyone who can make the experiment. 

In 1903 some experiments were carried out by the Royal A.gricul- 
tural Society of England at Park Rojml. 

The windmill which won the prize is thus described : 16 ft. diam., 
18 blades grouped in six sections, having an area of 131 ’32 sq. ft.-, 
with an available clearance area of 67 ’93 sq. ft. between -blades and 
30-88 square ft. at centre of wheel. Price comjdete, £ 70 . 

The pump is a double-acting syphon pump 4" diam. by 22" 
stroke ; the working barrel is of gun-metul and valves of vulcanized India- 
rubber. The pump rod is of white maple 3" square, and is connected 
with the rack-casting by means of a 1|" wrought-iron pipe, guided 
through the tower head. 

The tower consists of four angle-iron steel posts, with five inter- 
mediate angle-iron frames and diagonal tie-rods ; at the bottom of each 
post are anchor plates, which are bolted to timbers let into the ground 
about 5 ft. deep. The general design and workmanship of this engine, 
in the opinion of the Committee, left little to be desired. It was 
supplied by Messrs. Goold, Shapley & Muir Co., Brantford, Ontario, 
Canada."' 

The above particulars have been given here, as they may be helpful 
to anyone who cares to take up the subject. It is to be hoped that sooner 
or later some means may be found to make use of this great power in 


' Trom a Report of t!ie Jntlgc, W. X. Shaw, Sc.D., F.R.S., with notes by tho Society’s Consulting 
Engineer. E.S. Courtney, M. Inst., C.E. Published by John Murray, Albemarle St., London, 1003. 
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India. At present it is entirely neglected. To the Government or to 
anyone who can solve the difficulty it would be worth a large fortune. 


•33. The procedure adopted in the Kishangarh State to promote well 
Irrigation is worthy of notice. 

There are two methods : (1) advances are given for making wells, and 
(2) concessions of revenue demand. For new wells of the produce is 
taken during the first year, ^th in the second, and so on until it comes to 
^rd, which is the usual amount. 


Procedure 
in the 

Kishangarh 
State to 
promote 
Well 

Irrigation. 


On advances G per cent, interest is charged to cover failures which 
often occur in the trap. If the water is hard or useless for Irrigation, 
nothinsf is charged, and the loss is recovered from the interest derived 
from other wells This is found to be a great encouragement. 

Boring tools are lent by the Durbar, when a well has been sunk, to tap 
the spring, and in case of failure the cost of the experiment is refunded 


If a test-boring could be made beforehand it would lessen the chance 
of failure. 


Money is advanced for agricultural purposes through village pancli- 
ayets, and onc-half or one third of the revenue is taken in lien of interest. 
This amounts to more than 6 per cent. This system is chiefiy adopted in 
Jagir villages, the State guaranteeing the payment of a moiety of the 
revenue. Subsidies are granted by the Kishangarh State to Jagirs at 
6 per cent, interest. 

Where there is a real interest in the welfare of the State the adminis- 
tration will find out and arrange for such measures as will best suit local 
conditions. 


34. Most people think that the more sand hills the less a tract is Irrigation 
fitted for Irrigation. In a small way Irrigation among sand hills has been among 
developed, hut it needs plenty of water. In one case (the tail of the Jakhri, 
Mozuffargarh) the whole surface seemed covered with sand hills, like 
Atlantic rollers in a great storm. Our means were slender, so we had to 
be content with driving through them tiny cuts, mere watercourses. 

Cutting down to bed level was only started when water was ponded in 
the upstream hollow, between the two ridges. The first rush would cause 
slips, but the water, aided by a certain amount of clearance, scoured a 
channel for itself. Some ridges gave a lot of trouble, some very little ; but 
once the passage of a fairly good stream was secured all trouble ceased. 

Probably the channels will never require another clearance. With large 
sections of channel the initial trouble would be far less. Greater head and 
volume of water would also greatly facilitate matters. As far as the space 
abstracted from the culturable area, it practically amounts to a very 
insignificant fraction of the total.* It was proposed to try this system 
with inundations from the Kantli River in Shekhawati some years ago, 
but owing to political and other difficulties it was not attempted. 


*rrom an article, “The Irrigation of Khotan,” in Indian Engineering, 11th February 1905. 
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Jfhils. 35. Jhils ov hollow depressions can sometimes he drained, and if 

partitioned by small embankments, each part can be flooded separately or 
water can be stored to any desired depth, as exemplified in the Kaladeo 
JJiil in the BharatpUr State, rtnd proposed at the Tiihvara and Surawala 
Swamp in the Bikaner State. 

The Spill ' 36'. Road Emhanhments may sometimes he ntilised to divei-t or 

mvers. I'etain the overflow of rivers or surface drainage, as exemplified along the 

Byana-Oochain Road in the Rharatpur State. The road is earried on a 
raised embankment from Nekjmr to Sewar, with flood regulators and 
sluices at intervals ; and at Oochain a canal 50 feet wide has been cut 
parallel to the road, Avhich leads a portion of the floods northward to 
Sewar and the vicinitj?^ of the Bharatpur city. The larger portion of the 
floods are, however, released at various points along the Byana-Oochain 
Road through regulators discharging in an easterly direction. 

The flood water so discharged is impounded and distributed by other 
works, the largest of which is the Ajan Bund, an earthen bank extending 
for 12 miles across the direction of the flow, with a contour area of 14 sq. 
miles when full. 


The Ajan Build has a number of sluices and weirs through which the 
flood water can be led out to irrigate, and the basin Can be emptied 
afterwards. 

Formerl}’ the inundations from the Bangunga did so much damage 
that they formed the subject of repeated complaint. Now, owing 
to the judicious way they have been controlled, stored and distributed by 
!Mr. Devenish, State Engineer, the damage has been prevented, and profit 
is derived fi om what original^ was a source of loss. This is a good object 
lesson of how a river of this sort may be successfully dealt with. 

Submerged 37. Sxibmcrrjcd Weirs, built across nullahs to hold up a few feet of 
.^y,^ter, — In the rains the floods pass over, and afterwards the water which 
is stored is raised by hand or bullock power to irrigate the fields on both 
banks ; the percolation benefits the wells and springs below. 

This is a feature in the Bundi State, where some 22 exaraples'exist, 
and the rocky nature of the nullahs aflbrd good sites. 

There arc said to be many suitable places in the Kotah State, 

In some cases it may be advisable to leave openings, which can be 
used as scouring sluices and can be closed by planks in cut-stone groves. 

K-'vinos- 33- effect of not conserving water is that sometimes nullahs 

and watercourses from the hills descend with great force, cut the ground 
away, and extensive ravines and nulialis are formed. 
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The effect of lowering the nullah beds is to drain the country of 
water and to lower the level of the subsoil water to such an extent 
as sometimes to prevent cultivation. 

Owing to the tendency which ravines thus formed have to increase, 
thejT^ yearly encroach on good culturable soil, and so year by year gradually 
reduce the area of good land. 

These remarks are applicable to Karauli ; and in the Kotah State 
are said to be causing a serious loss. 

The damage occurs where surface water collects and in its onward 
course meets with a sudden drop ; the earthen edge cannot resist the 
falling water and is gradually cut hack. 

One way to stop this is to divert the surface water elsewhere or 
over some place natural or artificial where it cannot cut back ; or to store 
it somewhere, so that it shall be water at rest. Much depends on the 
cost of remedial measures, which may he prohibitive in some places. 
Ravines may sometime be bunded up with earth, so as to form large 
pools, the surplus water being diverted from one depression to another 
over the natural surface. The water so collected, as it soaked in, would 
benefit the wells near, the cutting hack of the soil would be stopped to 
some extent, and the depressions would gradually fill up and form beds 
for Talahi cultivation. 

The expense would be small, and if the experiment was tried in two 
or three places, in consultation with the Revenue officials, it would soon 
be seen if it Was worth while to do more. It is a process which natives 
understand, and it would form a good sort of work for famine relief. The 
object is to retain the surface drainage where possible, instead of letting 
it run to waste and cut up the ground as it often does now. 

39. In the Karauli State there is a system known as pohhcrs 
fields in terraces formed by small bunds), in which rice is grown. 

It may be possible in some places to develop this system. 

40. Roppy cultivation affords no protection against famine ; it 
requires manure and watering every 8 or 10 days, and even in the Kotah 
State only forms 4 or 5 per cent, of the cultivated area of each village. 
It would not do to depend Upon increased returns from opium cultivation 
in any Irrigation Project. Tank or Canal Irrigation must be based on 
other crops. 

41. Returns from Irrigation depend much on good supervision. 
The system adopted in the Jaipur State is a good example of how Ini- 
gation works should be maintained. 


Fields ill 
Terraces. 


Poppy culti- 
vation no 
Protection. 


Mainten- 
ance and 
Super- 
vision. 



26 


Canals, Loss 
and Duty 
of Water. 


Canals as 
Feeders as 
well ns for 
Irrigation. 


There is an Abpaishi Code or set of rules printed in English and 
the Vernacular for the guidance of all coneerned, with blank page.s inter- 
leaved ; a special establishment of itahafizan, or watchmen who have to 
furnish security and must be natives of the State, to supervise and record 
the irrigated areas approximately daily at each place; Mohurihs, or 
Munshis, to look after tlie i^Iahafizan ; Girdawars to go round inspecting 
circles, and Naib Zillahdars and Zillahdars to go on tours of inspection. 
These latter are held responsible for all under them, and for the final 
measurements and returns. 

Printed slips, at the close of the Irrigation season, are given to each 
cultivator and to the Tehsil, showing the amounts to be recovered, which 
are realised by the Revenue officials in the usual way. 

A return for the whole district is .submitted to the Durbar and a 
copy to the Engineer Office. 

A statement is prepared by the Engineer annually showing the expen- 
diture on Irrigation, the rainfall, the areas irrigated, and the revenue 
from each work, the percentage realised on each for the past year, and the 
total np to date. 


The capacity of every tank is calculated for every foot in depth, and 
recorded in a register, so that before the Irrigation begins (allowing 40,000 
e.ft. as a fair allowance for every higah, including waste and absori^tiou) it 
can be seen at a glance what area ought to be irrigated if the water is 
made proper use of. This is a good check upon all concerned. 

The last annual printed Report of the P. W. D. in the Jaipur State 
.shows interesting facts regarding Irrigation. These are briefly stated in 
the Appendix and need not be repeated here, but are worthy of notice 
and are encouraging. 


42. Expel imerits made on the Nira Canal, near Poona, show that 
theaveiago loss in the canal from evaporation, absorption and percolation 
amounts to one cubic foot per second per mile ; and on some of the 
Punjab canals a percentage of loss varying from 20 to 30 per cent, of the 
discharges at their head. This shows how any great length of channel 
must aflect tbe duty of water for Irrigation, and should be remembered 
in estimating probable returns. 

The duty a canal can do is the irrigation it can do within the first 
30 days, it is of little use to offer water when it is too late to use it. 


43. It may not be always possible to secure a good basin for a-Stor- 
age Reservoir on a river, but it may be possible to find good sites for 
storage on the country commanded by the canal, one below the other, and 
if they did not fill by their own drainage area, to fill them by means of 
the canals. V ater is sometimes allowed to flow to ivaste for many weeks 
m the ram.s, which, if stored, would bo of great value when water is needed 
for irrigation. The Parbati Canal in Kotah is an instance. 
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Tanks at convenient places, each sufficient to meet the demands of a 
few villages, will enable water to be better distributed simultaneously than 
if all depended upon one canal. These tanks need not be made all at 
once, but as funds are available and experience proved their usefulness. 

Supply cuts might also be made from the main canal to every village 
tank and ensure it being filled ever}^ year, whether for irrigation or not. 

An ideal scheme would be to have a large Storage Reservoir on a river 
with a canal from it, and to have small tanks near each important circle of 
villages which could be fed by the canal, not only in the rains but as often 
as required. 

The canal would then fulfil the double purpose of a feeder, as well as 
for irrigation. 

O 


44. Canals if passing on sloping ground may often be used to catch all 
the surface drainage from the higher ground, by bunding up the nullahs 
which cross it. 

In the rains the canals are not required for Irrigation, but can be used 
to convej’' surplus water to village tanks. It is sometimes better to do this 
than to make aqueducts, as costing less and preventing water from going to 
waste. 

The water intercepted by blocking up cross-drainage helps to benefit 
wells near ; the depressions on the upper side silt up in time and can often 
be cultivated. A successful instance of this can be seen in the Jaipur 
State, where the canal from the Kalegh Sagur on the River Bandi has 
been so treated near Asalpur ; also near the Chandsen Hill, where the 
canal from the Bhairu Sagur crossed watercourses from the higher ground, 
and there was fear of the canal being silted up by the sand brought down 
in the rains. A series of small earthen bunds were made across each nullah 
to block them completely and to spread the water over the soil, to be 
absorbed and benefit wells adjacent, as well as to stop all silt reaching 
the canal. 

45. It may not always be possible or it may be too expensive to 
take a canal off directly from a Reservoir, owing to broken ground or 
other difficulties. This need not prevent the work from being carried 
out, as it may be possible to let the water down the nullah bed until it 
reaches a convenient place to take it away, and there to make the head 
works and start the canal. 

Instances of this occur in the Jaipur State at the Kalegh Sagur, where 
the water flows six miles down the natural bed of the River Bandi; and at 
Ramgarh, where it flows about IJ miles before it enters the canal. Head 
works are made at each place, 

46. (1) Regarding aqueducts on canals, sometimes it costs less and is 

better to bund up the nullah crossing and divert the surplus 
water if possible. 
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(2) Regarding syphons there is n clanger of them being blocked 
by silt or brnshwood. If possible it is better to btind out 
or divert the water, or take it on in tire canal or across it, 
with a level crossing. The level of the canal bed cannot be 
altered, but the bed of the watercourse often can be. 

(8) Regarding escapes to canals these can often be economically 
made where the H. W. L. of the canal coincides with the 
natural ground surface. If there is no bank at these places 
the surplus water will pass off gradually over the natural 
gi’ound. 

( 4 ) Sluice outlets to tanl ^. — In some places sluices are not pro- 
vided, the water being baled out to a higher level or drawn 
by bullocks. This certainly pi'cvents wastage of -water. 
The ordinary round well on the water side, with cut-stone 
holes closed by removable wooden stoppers and a masonry 
culvert through the bund, with a masonry core-wall all round 
it in one or two places, is the common and ordinary method 
of controlling the water. The vertical iron sluice valve 
with gun-metal faces and raising rod, worked by a pillar with 
screwed head on the top of the bund or outlet well, is 
considered the best arrangement. The core-wall of masonry 
is put round the culvert to prevent any creep of water along 
the culvert masonry. 

These brief remarks do not pretend to deal fully with these subjects, 
and are only noted here because these points have been met rvith in some 
jjlaces, and the suggestions made may be helpful in future. 

47. Greater interest appears to exist now than it did, on the part of 
each State, as to the value of water, and anxiety that its rights to its full 
share shall not he infringed ; for this reason it may be as well to state the 
principles which have been followed of late years in dealing with dispute.5 
between States in such cases. They are as follows •. — 

. (1) Where a well-established tank exists which is fed by defined 

feeder channels or nullahs, no new dam or other obstruction 
may he placed in svtch feeder chaunel which would in any 
way obstruct or diminish the existing free flow of water into 
the established tank below. 

(2) In the case of an eshiblished tank there may he other tanks or 
nadis on the feeder channels above, equally well establish- 
ed as the lower tank. None of these upper tanks or nadis 
may have their dams raised, so as to diminish the flow of 
water, which it is presumed passed over them, when the 
tipper dams were first made. In the event, however, of the 
upper tanks silting up, their dams may be raised to the extent 
required to compensate for the loss of storage capacity due 
to such silting up. 
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(3) All surface water not running in defined channels may be 
impounded by the occupiers of the ground on which side 
water runs off. 

The above thiee principles have been followed in recent years, for 
instance, — 

(1) The obstruction and total diversion by the Kishangarh Durbar 

(1896-97) of the principal feeder of the Government 
Bhim Tank at Tihari, near Srinagar, in Ajmer; the 
obstruction was ordered to be totally removed by the 
A. G. G., under principle (1) cited above. 

(2) The construction by Government of a proposed tank at 

Bithur, near Nasirabad, an urgently-needed and useful 
famine relief work, has been defiiiite jr abandoned under 
principle (1) above, because it interfered with the main 
feeder channel of the Istimrar tank of Baneori. 

(3) Similarly the proposed construction of a Government tank at 

Harmara, in Ajmer, wasdropjied, ns it interfered with an 
old-established tank in Kishangarh. 

(4) In Merwara the raising of the weirs of an existing Govern- 

ment tank at Ratanpura was reduced after building from 
3 to 1 ft. above their original level, as it was found 
that the extra height impounded more water than the tank 
had lost by silting up in course of years, and thereby 
diminishing the original amount of flow into a tank of 
the Rao of Mahonda, vide principle (2) above. 

(5) In 1896-97 the Rao of Masuda Avas prohibited undei prin- 

ciple (1) from obstructing an existing open feeder channel, 
leading into the Government tank of Nioraie, near 
N asirabad. 

These facts have been quoted here, as questions of this sort often 
arise, and it may be convenient to have the above information at hand. 

48. The good influence which Political Officers who take an Interest 
in Irrigation can exercise is shown by the fact that in Mewar (Udaipur) 
the Political Agent, Major Pinhey, C.I.E., has induced H. H the 
Maharana to carry out the suggestions made, after an investigation of 
the possibilities of the Mewar State and recommended by the Consulting 
Engineer. In Jodhpur Lieut.-Col. Jennings, C.S.I., on hearing of the 
suggestion that the inundations from the River Luni might perhaps be 
made more use of, at once addressed the Council on the subject. In 
Bharatpur, owing to the interest taken by’ Col. Herbert, who was then 
Political Agent, all the notes made by Mr. Housden, as to the possibili- 
ties of Irrigation in the Karauli State, Avere rescued from oblivion, and 
thus enabled the Consulting Engineer to have them noAv printed and 
placed on record. 
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^Mucli may be done by pu-rdoual enquiry and a few kind words on the 
occasion of a visit, showing interest in any proi^osals or work in progiess. 
Such action is not lost on the native officials, who are very quick to 
notice what meets approval in high p;aces. Engineer officers, too, 
appreciate encouragement of this sort. 

49. The following appear to be some of tlte causes which retard 
Irrigation in Rajpulana : — 

(1) The resources of most of the States are limited. Some are in 
such financial str.aits that it is hopeless to expect any^ 
improvement witliout some help. 

(‘2) Hitherto want of knowledge what to do. Happily this is being 
gradually remedied, and owing mainly to the recent investi- 
gations of which this Report is a brief summary. 

In every Native Siate all the prineipil rivers have lieeu investi- 
gated, and mucb information obtained and placed on record, 
.showing where work can be taken up and what it will 
co.'it, so that no time need be lost or doubt exist what to do. 

{. 3 ) Ill-considered schemes liave been attempted in some places 
which have not fulfilled e.vpectations, and so raised clouhts 
as to the advantages of Irrigation. 

(4) Scanty population retards Irrigation. It is hoped that in time 

this will gradually improve. To provide w’ater and encourage 

settlers are- the best wavs to secure this result. 

*/ 

( 5 ) The ])hybical difficulties w'bich of course cannot be avoided, 

such as hilly ground, deep-set streams, the beds of some 
re.^orvoirs not holding water, friable soil ; the expense of 
making proper dams, insufficient waste weirs, which have 
caused many tanks to breach ; as well as want of experience 
and need of professional help. 

(G) The large percentage charges for establishment made on all 
works on which the advice of the Executive Engineer is 
given, in the Ajmer Provincial Division for example : — 

As the majority of the Istimrardars are poor and in debt, this 
prevents assistance being asked for, with the result, espe- 
cially in famine time, when they are obliged to afford relief 
to their tenants, works have been sometimes opened with- 
out survey’s, plans or estimates ; and repairs are executed 
without system and professional supervision. In conse- 
quence, money which has perhaps been borrowed for the 
purpose is wasted, and repairs to tanks are deferred till a 
breach occurs. (Superintending Engineer’s Report on 
Istimrardars’ Estates in Ajmer. See Appendix.) 
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(7) The fear of undue interference on the part of the British 

authorities, leading to permanent charges or control of the 
work. Anything whicli makes a Native State think that 
help tlius given will be the thin end of the wedge for inter- 
ference is looked upon with suspicion and aversion. 

(8) Even in those Native States which have an Engineer officer of 

their own, the relationship between the Engineer and the 
Revenue officials must be thoroughly friendly. Cordial co- 
operation is essential to secure successful work everywhere, 
especially in a Native State. 

(9) Where the Revenue officials are left to develop Irrigation from 

works made by the Engineer officer independently, and the 
responsiblity of the Engineer ceases when the work is com- 
pleted. No one has so great an interest in promoting and 
proving the success of his work as the Engineer officer, and 
the more confidence placed in him, as a rule, the greater 
interest he will take in his work. 

(10) The absence of proper supervision and control after a work 

has been completed— to remedy defects, to hear what the 
villagers need, and the want of efforts to meet their 
requests. 

(11) The want of interest in Irrigation on the part of the autho- 

rities. Natives are very quick to notice matters in which 
an interest is taken by their superiors, and if they see no 
advantage in exerting themselves to promote Irrigation, 
very few will take the ttouble to do so. 

(12) The necessity that water shall regularly, fully and promptly 

meet all demands in time for the first watering. Where 
this is not secured the cultivators lose confidence. 

(13) Sometimes Irrigation works only provide water to land 

already irrigated from wells, or to land which does notalways 
require water, or where there are not people ready to take 
it. In such cases the returns will be unsatisfactory, and, 
leading to disappointment, -will naturally retard progress. 

(14) When land has been assessed on certain terms for each descrip- 

tion of soil, and if water is .supplied from any tanks or 
canal only the water rate is shown as profit due to the work, 
it does not fairly represent all the benefits derived by the 
State or cultivator; and the returns being showm so small 
is apt to discourage future Irrigation Projects. 

(15) Where there is a fear or suspicion in the minds of the people 

that if any water is taken, the land (if not already assessed 
as irrigated) will be charged as fully irrigated, irrespective 
of the quantity or certainty of a regular supply, the culti- 
vators hesitate to take water. 
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Points cle- 
scrvinR of 
attention. 


{10} Tlio prejudice tvliicli sometimes o.vists against making- use of 
water whicli lias been already stored and not hitherto used 
for Irrigation, 

(17) Wliero tank< have been formed and neses'sment has been made 

on thoin, it prevents the construction of other tanks on tri- 
butaries of those .streams, assiieli new tanks would reduce the 
■water supplj^ to the old tanks and mijiht cause complications. 

(18) In pome places Jagirdars possc'S a large share of the land, 

but have neither the means nor the wish to do anytliing 
tlieuiselvcs, nor an; they ready to enter into any arrange- 
ment with others to carry out any joint Project. 

(19) Villagers natuially object to Irrigation channels being cut 

through their well land, to reach land lying waste for want 
of water be5'ond. 

If this cannot be avoided in any way, it needs tact and con- 
sideration to o V ercome oppositio n, or success will be retarded. 

(20) The want of a b> Id and liberal policy, combined with a hearty 

and steadfast inten .st in everything connected with Irriga- 
tion uu tiie part of all in authority. 

50. In addition to what has been already noticed, the following are 
points which have attracted notice in tiicse investigations. The subject 
covers so much ground that it is difficult to include everything : — 

(1) AYherc the rainfall is so variable and uncertain, as in parts 

of Pajputana, it is advisable to have large Stoi-ago Reser- 
voirs (when they can be made at resonable cost), so as to 
st(<re the water in good years to help make up for the 
deficiency of bad years. 

(2) That the wati-r which it is proposed to store, now goes annu- 

ally to waste in a country where it is sadly needed, and all 
the money which iti.s proposed to lay out would be sjtent 
in the countrj* and among the people. 

(3) With reference to tanks in lands belonging to Jagirdats, it 

should be explained to them that it is a duty they owe to 
the State, and that it is to their own interest to make 
these efficient; that the only object in view is to promote 
their own welfare, and every help should be given to them 
to carry out such work. 

If they are sensible they will see this. Too often it is more from 
want of means that they fail to do anything. Every 
consideration should be paid to their rights. If this 
policy is carried out in this spirit and with tact it will 
probably be succe.ssful. 
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If any money has been advanced to them, as soon as it has all 
been refunded the tank should be made over to them 
absolutely, and no interference be allowed. 

One good example of this sort will inspire more confidence all 
round than anj^thing else. 

(4) From the interest which has been shown by the Government of 

India in the welfare of Rajputana, it is hoped that means will 
be found to aflford financial help in some way, for without 
this there seems to be little hope at present of much being 
done anywhere. 

(5) It should be remembered that Irrigation wmrks cannot be ex- 

pected to return full profit until in full wmrking order. It is 
important, therefore, when any work is sanctioned, to pro- 
vide funds liberall 3 ', and to get the work finished as soon as 
possible, and so prevent the annual waste of w^ater, upon the 
full and proper use of which the i eturns so much depend. 

(6) It is of no use to take up Irrigation in a half-hearted sort of way. 

A real personal interest must be showm in the subject by 
all in authority and all concerned ; a bold and liberal policy 
is needed. 

(7) A systematic policy should be adopted if it is desired to promote 

Irrigation : — 

(o) Enquiry by the Administration into the present condition of 
all tanks and wells — what repairs are necessary ? what 
new w'orks are desirable ? 

(b) All these works to be numbered and entered on a Register, 
and taken in hand in order of their importance. 

(r) A return to be kept up annually showing what progress 
has been made during the past year, either in repairs or 
construction of new works. Some official to be held 
responsible for this ; where honest efforts have been made 
this will be gladly done. 

(8) A fixed amount to be set apart annually for Irrigation : — 

(а) For maintaining existing works and increasing their 

efficiency. 

(б) For the preparation of new Projects. 

(r) If funds admit, for carrying out new works. 

(9) The necessity of proper supervision when survey work is 

undertaken anywhere. 
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In one State it was reported ; “ The State obtained the services of an 
overseer from Government., but there appears to have been no controlling 
local authority, under wliose guidance the survey was carried out. so the 
reports are not to be depended on, and a good deal of the work will have 
to be re-dono.” 

(10) It is advisable to take advantage of any existing work first, 

because often much earthwork and material are ready at 
hand. 

(11) Village tanks have been found more often breached from 

want of sufficient escapes and neglect of repairs than from 
other causes, showing need of inspection and attention. 

(12) Sufficient advantage has not been taken of nullahs passing 

near existing tanks, to make supply cuts from them, so as to 
ensure the tanks filling evor}^ year. 

(13) The capacity of many tanks may be increased by using mov- 

able planks or falling shutters, on the crest of existing weirs. 
Plans of these are in the office of the Superintending 
Engineer. 

(14) Water supplied to good land gives a better return than if 

supplied to inferior soil, 

(15) The advisability of a proper understanding with the villagers 

concerned before money is spent. A share of responsibility 
should be placed on them, through their own Revenue 
officials, and some guarantee be taken to prove that they 
really desire the work. 

(16) When Projects are not properly prepared beforehand it often 

leads to wasteful exjienditure afterwards, 

(17) The advisability of marking out Projects on the ground 

where possible beforehand, and putting permanent bench- 
marks while the surveys are fresh. The need to have 
these inspected and kept up, so as to avoid trouble and 
expense hereafter, which otherwise is sure to occur. 

(18) The advantages of having the contents of every tank 

recorded, for every foot in depth, so as to be able to keep 
a good check upon the use made of the water stored 
every year. About 40,000 c.ft. is generally ample per 
bigah, and includes evaporation, percolation and absorption. 

(19) The advantages of having proper supervision for maintenance ; 

for ascertaining the requirements of the cultivators ; seeing 
that water is properly supplied, properly used, and fairly 
charged for. 
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(20) The advisability of getting the opinion of the local Revenue 

officials, and also of hearing all that the villagers have to say 
on every Project before it is taken up and also afterwards, 
to secure successful results. 

(21) There is suck a thing as zeal without discretion. To repair 

some broken tanks may not be worth the outlay. For 
example, the Tejalao Tank, near Gauor in Banswara. If 
water was stored here, it was stated that the crops which 
are cultivated in the bed and nourished by the tank above 
would suffer. 

(22) Native States cannot afford to entertain large establishments. 

Capital charges should always be kept down as low as is 
compatible with efficiency. 

(23) Encouragement should be given to as large an extent as the 

State can afford, under proper conditions, to cultivators to 
make and improve wells, and to keep their tanks and 
Irrigation ducts in repair themselves. If these are State 
works, the State of course should do so. 

(24) Wells have this advantage that they are not absolutely depen- 

dent on I'ainfall, but are fed from natural springs. The best 
place for them is near village tanks. The money spent on 
them is spread over a large area, is all spent in the State, 
and is of permanent benefit, and veiy often the work can be 
done by the villagers themselves. Where the water is more 
than 75 ft. deep, well irrigation as a rule is not remunerative. 

(25) The advantages which follow when officials and those entrusted 

with the construction and maintenance of Irrigation work 
of any kind work harmoniously together. Those who cannot 
do so should be pro\ided for elsewhere. 

(26) The advantage of having a diagram showing on one page the 

year, the rainfall, the ai-ea irrigated by flow or lift, the 
revenue realised, the amount expended for the past year and 
the totals up to date. It affords useful information at a glance. 

This diagram is in use in J aipur, and a copy of the form can be 
had from the Superintending Engineer if desired. 

51. Before closing this brief summary I should like to record our 
appreciation of the way in which the Durbar of every State we have 
visited has received us, and helped us in our investigations, from the 
Maharajas, Political Officers and officials downwards. Every State seems 
to have recognised that the only object of the Government was to try 
and help them; the courtesj^^ shown has been in keeping with the character 
of the Rajputs, and has helped to make the work a real pleasure. 


Testimony 
to the Dur- 
bars and 
Political 
Offleers. 



Tc<;timotiy 
to Hr. 
Manners 
Smith Sup- 
erinton- 
dlntr 

Eiurineor, 
and all 
under him. 
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52. Pei'-sonnil}'. I should like to sny how much I have appreciated 
the way iu which ^Ir. [Maimers Smith, Superintending Engineer, has 
worked with me throughout these inve.stigalions. 

The keen interest he has taken in the subject, and the energy and 
devotion to duty he has shown throughout have contributed largely to 
the rc.sult«. We have received cordial assistance everywhere from the 
authorities, both European and Native. I attribute this greatly to the 
tact shown b}’ IMr. ^lannens Smith in his intercourse with everyone. 

The amount of work which has been carried out in so many difterent 
States under hi.s supervision, the Surveys made, the Projects prepared 
and placed on record, reflect credit on his supervision and on all under 
him. Not only has all this been done without friction or complaint 
anywhere, but in the words of the A. G. G. for Pajputana we have, it is 
hoped, “ succeeded in disarming opposition and even apprehension, and 
have interested each Durbar in turn in the operations.” 

If the suggestions which have been made are approved, and can 
bo acted up to in a bold and liberal wa}^ by the co-operation and goodwill 
of the Chiefs, there is good ground for hoping that great benefits will in 
time be realised. 


S. S. JACOB, CoL., 

Comnltinij Engineer for hrigation in Rajputann. 


Jaipur, 15t/i April 1905. 
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APPENDIX A. 


No. 239. 


From 


To 


W. B. GORDON, Esq., 

Superintending Engineer, Public ^VoRKs Department, 

Secretary, hrigatiim CommissioJi. 


The secretary to the GOVERNMENT OF INDIA, 

Revenue and Agricultural Department. 


Dated 13th Fehmarii iy02. 

Sir,— 

In rny letter No. 135, dated 30th November 1901, I conveyed the 
recommendation of the Irrigation Commission that Mr. Manners Smith 
should be retained for a short time on special duty, in order to complete 
certain Projects for Irrigation in Rajputana. I am now to address you 
on the broader question of a general hydrographical reconnaissance 
of Rajputana as a whole. The Commission are very sensible that the 
question of the extension of Irrigation in India in any large and systema- 
tic manner cannot be treated piecemeal. But the nature of the problem 
in Rajputana is so simple and the first step towards its solution so obvious, 
while for reasons which will be presently indicated it is so exceedingly^ 
important that any action that is to be taken should be taken at once, that 
they feel no hesitation in making the present recommendation without 
waiting for the completion of their inquiries. 

1. It is impossible to protect Rajputana completely against famine. 
No unfailing supply is available, such as the snow-fed rivers of Northern 
India afford, and all means of Irrigation, save the very largest or most 
favourably-situated works, fail almost completely under such conditions as 
have lately prevailed in that province. 

2. On the other hand almost all do some good, even in years of 
severe drought ; which all help, by increasing the resources of the people 
in ordinary years, to render them better able to support the stress of 
famine. The very impossibility of complete protection renders it all the 
more important to utilise to the utmost such means of protection as exist. 
At present a large body of water annually runs useless tlirough this exceed- 
ingly insecure area, to the sea ; and the problem co Ije attacked is, to 
reduce this waste to a minimum. Its utilisation n.nsL be effected by 
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ii)(‘n!!> of (lams ami slorago tanks, for in many parts of Rajpvitana wells 
are tlicniselves veiy largely dopendent upon percolation from each storage 
fur their supply of water. 

h. At present, however, we are ignorant of the exact eapabilities of 
the eunntry for tlie storage of surface water, or the manner in which they 
can best he made use of; and the firat thing needed is to collect and re- 
cord this information. A. good deal has already been done during the 
past few years. Where the State employs a competent Engineer, useful 
Projects have been prepared, some of which have already been carried 
out, or are in progress. IFiiere it does: not, an Engitieer lent and paid by 
the Supreme Government has been einplo 3 md for some months past (Mr. 
^fanners Smith) in a similar manner, and the Government of India have 
been a.skcd to sanction his retention on the work till he has completed 
the schemes which he has in hand. All these Projects will be invaluable 
should famine recur, and they should in all cases be completed at once. 
They are the schemes which appeared, upon a cursory’^ examination of the 
country, to bo the most promising. 

4. But the Commission are of opinion that much more than this is 
wanted if the maxim that it is wrong to allow a drop of water to run to 
waste in Ilajputana is to bo acted upon to the fullest possible extent. 
What has been done already' has been done in a somewhat spasmodic 
manner, and often more or les.s hurriedly. Whatis now wanted is the sys- 
tematic examination of Rajputana as a whole, based upon its physical 
features rather than upon its political divisions, to which latter, regard 
would be paid only so far a.s is necessary to secure the rights in water of 
the several States. 

Each catchment should be taken up in turn and an Irrigation recon- 
naissance made of it from its head downwards. Such a reconnaissance 
would enable Che Engineer to say where dams can best be placed or water 
.stored, and the more detailed Surveys upon wdiich Plans and Estimates 
would be based would follow in due course, though all of them need not 
necessarily be undertaken at once. It will be sufficient to keep always 
in readiness such detailed schemes as will afford an ample programme for 
relief should famine again occur. 


Enormous sums of money have been wasted for want of a proper 
Stirvey and proie.-sional .skill. 


5. No such previous famine is on record as has recently affected 
Ilajputana. The Chiefs have had a terrible lesson. While they have 
found themselves responsible for very large expenditure upon famine 
relief, the revenue from which alone it can be met has greatly’ fallen off, 
and the revcnue-]nyi ng capacity of the State will in many cases take 
years to recover. At the present moment Chiefs and people alike are all 
most anxious to do a’.iy thing that may he possible to protect themselves 
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against the recurrence of such a calamity. The Commission’s visit and 
the preparation for it have drawn still further attention to the question of 
protection, and such a favourable opportunity for systematic and sustained 
action will perhaps never occur again. The Commission have little doubt 
that almost all the Chiefs will join in the scheme for a systematic Survey, 
and will either set their own Engineers to work or consent to Government 
setting theirs. Some few may stand out, perhaps, but not enough to 
impair the scheme materially. If, on the other hand, better years should 
supervene before action is taken, we shall have to wait for another famine 
before anything can be done. 

6. The States are almost all just now in financial straits ; and there 
is not much hope that manjr of them will be able to spare money imme- 
diately, even for promising Irrigation Projects. But the general Survey, 
and even the preparation of Plans and Estimates commits them to nothing. 
As their finances improve they will prolmbly be glad to take up some of 
the most promising schemes as productive works. Some of them, it is 
understood, are even now read}’- to borrow for this purpose if the Govern- 
ment of India will lend the money, and I am strongly to recommend that 
all reasonable encouragement may be afforded in this direction. In any 
case, when the next famine comes, the existence of the Projects in ques- 
tion will ensure relief labour being employed to the best advantage. All 
that is possible will have been done to help the States, and they will know 
exactly what is feasible and advisable. 

7. Where the State already entertains a competent Engineer he 
would conduct the Survey. In the other States (mostly small ones) the 
Government Engineer already employed in completing Projects should, 
the Commission think, be retained for the purpose. 

But to secure success some supervising agency is required, otherwise 
the Engineers of different States may plan to utilise the same water. 
Moreover, some of the schemes, not many, but mostly large ones, will 
require the co-operation of several States. And, finally, some of the 
State Engineers will be glad of supervision and assistance. I am there- 
fore to suggest the appointment of a “ Consulting Engineer for Irrigation 
in Rajputana,” and that the States should be asked to instruct their 
Engineers, w’ho are mostly ofiicers lent by the Supreme Government, to 
consult him. He w’ould then practically direct the whole Survey. 

I am to suggest that the pay of the Consulting Engineer and also of 
the Executive Engineer for the smaller States should be met from Im- 
perial funds, and that efforts should be made to induce Col. Jacob of 
Jaipur to accept the former appointment. He is respected and trusted 
by the Chiefs throughout the Agency ; his success in Jaipur is known to 
all ; and he, if any man, can carry them with him in such a scheme. 

8. The Commission have had evidence of several instances both in 
Rajputana and elsew’here of Surveys and Plans and Estimates being lost. 
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I am therbforo to recommend that all Imgation Surveys and Projects 
should be printed. The time, labour, and money wasted when one such 
set of pajicrs is lost would pay for the printing of many sets. And in 
Pajputana this would be specially advisable, in order to save the schemes 
from the State pigeon holes. 


I have the honour to be. 

Sir, 

Your most obedient servant, 

W. B. GOKDON, 
Secretary, Irrigation Commission. 



43 


APPcNDlX B. 


RAJPUTANA ADMINISTRATION. 


PUBLIC WOEKS DEPARTMENT. 

No 


From 


Dated. 


190 . 


The consulting ENGINEER, 

Protective Irrigatiojt Works, Rajputana. 

To 

The. - ^ . 


Sib, — 

With reference to the subject of Irrij^ation in Rajputana I have 

been asked to communicate with you as regards the 

State. 


2. From the correspondence which has already taken place (noted 

in the margin), you will doubtless have noticed 

Letter No. 3255-LA., dated 2nd .i-, .lati- 

August 1902 , from the Government the interest which the Government ot India 

in Rajputana. take in the subject — 

(a) The fact of the Irrigation Commission being appointed to 

collect all the information available. 


(6) The promptness with which the recommendations made by 
the Commission have been acted upon, to appoint special 
officers to supervise the investigations considered neces- 
sary. 

(c) The liberality with which the Government of India have 
acted, in undertaking to defray, in the first instance, the 
initial cost of the investigations. 

All these facts show that the Government of India are determined 
to do all that can be done to help the Native States in Rajputana. 


3. Colonel Sir Swinton Jacob, who has for many years been in 
Rajputana, and has taken an interest in the subject, has, at the request 
of the Government of India, consented to forego his intention to retire, 
and has accepted the post of Consulting Engineer for Irrigation, with 
the hope of being able to help in the great object which the Government 
of India have in view, viz., the welfare of the States of Rajputana. 


4. The Honorable the Asrent Governor- General is assured that 
these disinterested efiorts of the Government of India will be responded 
to in the same spirit by the Rulers of the Native States concerned. 
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5. Thorp are three stages of operations — 

(1) The investigation of eacli catchment area, irora its head 

dovnwai (Is, to find out wliere dams can best be placed or 
water stored, and to ascertain all the possibilities in the way 
of Irrisiation in each State. For this no detailed Surveys 
are necessary. 

(2) The inspection by the Consulting Engineer for Irrigation of 

ali such proposals, to give assistance or advice where re- 
quired. 

(3) The preparation of proper Plans and Estimates for a certain 

number of approved Projects in each State. (See letter 
Xo. 329, dated 13th Februaiy 1902, para. 4, from the 
Secretary of the Irrigation Commission to the Secretary 
to the Government of India, Revenue and Agriculture). 

6. It is at jiresent to the first stage only that it is desired to direct 
the particular attention of all concerned. This investigation should be 
started at once by the Local Engineer Officers, wlio should take up the 
subject in real earnest. They should themselves e.vainine ever}’- catch- 
ment, or depute some intelligent subordinates to do so ; and, without 
going to the trouble of making out elaborate Surveys or Estimates, they 
.<*hould be able to place sufficient data belbre the Consulting Engineer 
as will enable him to form an opinion and give advice on the pro- 
posal. 

7 . If the State Engineer is able, with the existing establishment, 
to arrange for making the investigation, he should do so at once. If he 
is unable to do so, he should state without delay what extra establish- 
ment is required, and whether the State is prepared to meet the cost of 
this extra establishment. 

3. Trrigatiftn has admittedly not been taken up in many States of 
Riijputana with the energy and spirit that its importance deserves. The 
G<’vernmcnt of India, in the interesis of the States of Rajputana, 
desire that not a droy) of water which can be stored and made use of 
should iie allowed to tro to waste. It is on!}’ by the cordial co-oyjeration 
of each Durbar and the Local Engineer or officials that anything can 
rc.’tlly be done to secure this great object. 

9. !May I ask you, therefore, to give the enclosed coyjies of 
this letter to the Din-bar and to all concerned, with the liope that no 
time will be lost in making the reciuired investigation, and informing the 
ConsuUitig Engineer, so tiiat ho may go direct to the ydaees marked 
;u)d give any mix ice or assistance required. Time is short, the work is 
urgent, and should bo done a.s soon as j)o.';,sible. 

10. It .should be clearly umler.stood that no actual scbeine will be 
comim need. <ir any exy)enditurc upon it incurred, without tiie expro.ss 
concmreiice of the Chief within the limits of whose State it is situated. 

I have the honor to be. 

Sir, 

Your most obedient Servant, 
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APPENDIX D. 


Statement of work done in States which have Engineers of their own. 

The following States which have Engineers of their own have been 
visited by the Consulting Engineer for Irrigation in Rajputana, and 
reports on each written by him: — 


1. Jaipur. 

2. Alwar. 

3. Bharatpur. 

4. Dholpur. 


5. Jodhpur. 

6. Bikaner. 

7. Kotah. 

8. Jhalawar. 


The Government of India (letter No. 3836 I. -A., dated 17th Octo- 
ber 1904, Foreign) wishes that Projects in the Jhalawar State should be 
surveyed and prepared under the direction of the Superintending 
Engineer, Protective Irrigation Works. 

This State was therefore visited in February 1905 by him. The 
Projects as shown in Appendix E are being surveyed. Plans and 
Estimates for these will be submitted later. 
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APPEND^X E. 


The investiofation in each of the folio winof ten States has been made 

O O 

by the Superintending Engineer, Protective Irrigation Works. 

The Consulting Engineer has also made a tour of inspection in each 
(except Ajmer), to visit the Sites and Projects suggested, 

A report on each State, with a Note by the Consulting Engineer, has 
been submitted, and the Projects approved by the Consulting Engineer 
have been surveyed and Plans and Estimates submitted or are in hand. 


List oj Irrigation Projects which have been prepared btj Mr. Manners Smith, 
Superintending Engineer, for States which have no Engineers or 
Engineering Establishment. 


Name of State and Projects. 

Amount of 
Estimate. 

Remarks. 

Mewar. 

Rs. 


1. Banas Canal Project 

2. Canal Project from Naogaon on the 

River Banas 

3. Thala Storage Project on the Kothari 

River ... 

4. Meja Storage Project on the Kothari 

River ... 

Bundi State. 

40,71,646 

Submitted. 

Will be taken up as soon as 
possible. 

Being surveyed. 

Do. 

1. Burda Project 

2,09,046 

Submitted. 

• 2. Haripura Project... 

1,77,310 

}} 

3. Bundi-ki-Gotra, Pipalwasa 

2,33,675 

5> 

4i. Pai Balapura 

83,073 

» 

5. Neth 

30,777 


6. Dhaora Project ... 

13,229 


7. KRera „ 

21,971 


8. Takro „ 

10,077 

n 

9. Mej River Project at Gudha 

This completes the work in the Bundi State. 

3,02,260 

Submitted on loth April 1905. 
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Nstao o{ State and Projctls. 

Amount of 
Intimate. 

Rem.\rks. 


Sirohi State. 


Rs. 



1. 

Sukri River Project 

... 

1,16,290 

Submitted. 


« 

Or:i Project 

... 

1,16,299 

11 


a. 

Scori 

... 

42,577 

11 


•{. 

Biuil.o, nc.'.r Rohira 


95,83.5 

It 


5. 

Completing Sirolii new Tniik ... 


21,848 

91 


c. 

Klicmcri River Project... 

... 

1,74,341 

In the Press. 


7. 

Raldah Nullah Diversion Project 


.5,240 

11 


8. 

Kiilnndri 

... 

... 

In hand. 


9. 

Mot.-igaon ... 


... 

It 


10. 

Jhanapur Feeder 


... 




11. 

Jilandwara 

... 

... 


■ 



Kui . . 


... 




rx 

Girwiir ... 


... 





Kisliangarh, 





1. 

Dluuinia Project 

... 

61,654 

Submitted. 



Tonk State. 






TONK PARC ANN AH. 





1. 

Bagri 

... 

... 

- 



o 

llaripura 

... 

... 




o. 

Saiulero ... 

* 

... 

■ 

Arc being surveyed. 


1 

*». 

Miar.impiira 

... 

... 





D.akia 

... 

... 




G. 

Aelmero 

... 






ALIGARH PARC ANN AH. 





1. 

Bamnia Project... 

... 

... 

- 



<1 

Oklano Proji'tt ... 

... 

... 




3. 

Khcrii 

... 

... 




A. 

Blingwanpuni .and Alipunv 

... 

• •• 


. Arc being Bun’cycth 


5. 

Mnndiw.-.r ... ... ... 

... 

... 




G. 

Knm-sri'. 

... 

... i 




Raiute.nprini 

... 

1 ! 

* ... ' 

[ 1 

1 

\ 


s. 

Tekria 

... 

1 ... 

' 1 

\ 







Name of State and Projects. 


Amount of 
Estimate. 


Remarks. 


Tonk State — Contd. 
NIMBAHERA PARGARrR'AH. 

1. Kadmali River Project 

2. Sabauli 

3. Chota Kotri 

4. Kheri, near Seivaria 

5. Bangrera 

Jhalawar. 

PATAN TEHSIL. 

1. Shamia 

2. Ram E’avas Ghat 

3. Reva River Project at Khod 

PANCHPAHAR TEHSIL. 

4. Gunjpura 

5. iS'aka Sarna, near Guraria 

AWAR TEHSIL. 

6. Gunjva 

7. Singlipura 

8. Khandar ... 

9. Rajpura 

10. Baria (t'wo tanks) 

11. Benaiga (two tanks) 

DUG TEHSIL. 

12. Poula 

13. Manglia (two sites) 

14. Dug (one mile south of town) 

15. Partigarh 

16. Jamunia ... ... ... 

Dungarpur State. 

REW PROJECTS. 

1. Thana 

2. Obri 



Surveys completed. Project 
in hand. 


Projects suggested and Dur- 
bar asked if they wish them 
I surveyed and worked out. 


1 

f 


Being surveyed. 


1 

)- In hand. 

J 
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Names of States and Projects. 

Amount of 
Estimate. 

Remarks. 



Rs. 



Istimrari Estates. 



1. 

Khari River Project 

1,70,763 

' 

2. 

Feeder to Surajpura Tank, Bandanavara 

9,598 


3. 

Feeder to and improving Naiki Tank, 


1 


Junia 

6,747 


4. 

Kalianipura Tank 

14,021 


0. 

Koda Kalianipura Tank 

8,371 


6. 

Restoring Ganesh Sagar, Sarwar 

8,383 

!- Submitted, 

7. 

Completing Pagaria Tank, Pisangan ... 

5,879 


s. 

Kew Tank at Fatelipura 

12,460 

1 

9. 

Completing Gulab Sagar, Kbarwa 

8,106 


10. 

Completing Ranjit Sagar, Pranhera ... 

14,0-27 ' 


11. 

New Tank at Mangliawas 

13,031 { 


12 . 

Satana Tank at Satana 

1 

... 1 

1 

] 

13. 

Feeder to Bara, Dhomia, Dujota Tanks 
at Junia 

... 

Project surveyed. Plans and 

14. 

Feeder to Khera Tank, Para ... 

... 

Estimates in band. 

15. 

Kadi and Kalera Tanks, Sawar 

1 


16. 

Restoring Gopal Sagar, Sarana 

... ^ 







L-ntjcdion Works, Rajpntann. 




APPENDIX G. 


Appendix G contains a brief summary of the principal points 
connected with Irrigation in each State. It does not enter into all the 
Engineering details or give all the information contained in the Notes 
which have been prepared on each Project. All will be found in the 
Reports which have been printed and submitted. This is merely a brief 
abstract from those Reports put together in one place for convenience of 
reference. Some of the suggestions made are applicable to every State. 
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ALWAR. 


Alwar, — In the Alwar State about one-third of the area is hills. 
Where plains exist between the hills the ground is extremely friable, and 
the streams have deep-set and porous beds, and in such parts dams for 
storage on any lar^e scale for Irrigation are useless, as the configuration 
of the ground is unfavourable to storage basins, and the land is so broken 
np that water could not be easily brought over it. There is cultivation 
in the wider ravines or nullah beds, which is irrigated by wells. 

It may be feasible in some places, in the vicinity of Ghazi-ka-Thana 
for example, to bund up shallow ravines with earth so as to form large 
pools, the surplus "water being diverted from one depression to another 
over the natural surface. 

The water so collected, as it soaked in, would benefit wells near ; the 
cutting back of the soil would to some extent be stopped, and the depres- 
sions would gradually fill up and form beds for Talabi cultivation. The 
expense would be small, and if the experiment was tried in two or three 
places, in consultation with the Revenue officials, it would soon be seen if 
it was worth while to do more. It is a process which natives under- 
stand, and it would form a good sort of work for famine relief. The object 
is to retain the surface drainage where possible, instead of letting it run to 
waste and cut up the ground, as it often does now. 

On the eastern half of the State there is a considerable extent of 
plain. Here, however, Irrigation works are debarred, owing to water 
rights over the streams claimed by the neighbouring States. 

On other parts of the plain where tanks can be made without ques- 
tion, most of the available sites have been utilised. AVhen such tanks have 
been formed and assessment has been made on them, it virtually prevents 
the construction of other tanks on tributaries of the streams closed, as 
such new tanks would reduce the water supply into the old tanks and 
cause complications. A reference to pages 5 and 6 of the Report on 
Irrigation in the Alwar State will explain instances, and show the 
drawbacks of which Mr. Macdonald, the late State Engineer, complains. 

Hardly a site, he states, remains where a tank can be made without 
either submerging well land or without well land lying between the dam 
and the ground which can be cultivated from tbe tank. Villagers natur- 
ally offer strong opposition to Irrigation channels being cut through their 
well land, even though land lying waste for want of water lies beyond it. 

Out of the whole number of tanks (102) in the State only three can 
be said to hold water from one year to the next. On all other tanks it 
seems to be an established rule that the sluices should be opened at the 
beginning of the cold weather and the water be run off as fast as possible, 
so as to allow the tank bed to be cultivated. 
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“Yillnger?," Mr. MacJonald states, “clamour for old bunds to be 
repaired and now ones made, and when their wish is gratified will not, 
unless under great pressure, break up new ground, so long as they have 
wells to work. They trust to their wells for their means of livelihood 
and payment of their rent. It follows that many of the tanks are un- 
developed and the good they do is mainly indirect.” 

It would be interesting to know what the villagers have to say in 
the matter. In any case it points to the advisablit}’ of a proper under- 
standing with them before money is spent ; a share of responsibility 
.should be brought to bear upon them beforehand, through their own 
Ilevcnue officials. It seems as if there is something wrong when “ great 
pressure” has to bo used to make anyone take water. Irrigation is not 
likely to bo a .success under such conditions. 

The Report of the late State Engineer (!Mr. Macdonald) shows the 
difficulties which had to he met. 

Whether the relationship between the Engineering Department and 
the Revenue officials was as intimate as it ought to he, appears doubtful. 
Cordial co-operation is essential to successful work anywhere, especially 
in a Native Slate. 


It is a question for the Durbar to consider whether it would not he 
advisable to throw more responsibility upon the Engineer as regards the 
distribution of water from Irrigation works which he has carried out; no 
one would have so great an interest in promoting and proving the success 
of his woi'k as the Engineer Officer. 

The present State Engineer, Captain Garrett, R.E., is an exception- 
ally able young officer and takes keen interest in his work, especially in 
Irrigation; and notwithstanding all the difficulties which have been 
alluded to, he i.s trying his best to do what is possible. 


The Consulting Engineer for Irrigation visited Alwar on two occa- 
sions, in April 1903 and October 1903, and went with Captain Garrett to 
all the places on which opinion was desired, viz., Birkiri Bund, Dherora 
Weir, Sirsa Devi Project, Ruparcl Ghat and Laswari, Rampura Project, 
and the proposed water supply for the town of Alwar. He prepared 
a, Note on each Project, which was printed with his “Report on Irriga- 
tion in the Alwar State.” It is unnecessary to say more here. 


The dispute with the Bharatpur State regarding the water of the 
Ruparcl was one of the points referred to the Consulting Engineer for 
opinion. He went through all the correspondence from the year A.D. 
1 S33, and sulunitted a Note on the subject. The whole of the correspon- 
tlence, including Note by the Political Agents of Alwar and of Bharat- 
pur, has been printed, and forms a volume of 1 1 8 pages, to wliich reference 
can he made !>y anyone who wishes to know the facts of the case. The 
conclusions he came to were ; The agreement of 1837 regarding the divi- 
sion of the w.itcr between the two States is concise and'lms been admit- 
Ad. That a bile Alwar has the right by this to use its allotted share of the 
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water at all seasons, it is not permitted to cause any obstruction to the 
free passage of the share allotted to Bharatpur. 

He suggested therefore ; — 

(1) That the agreement of 1837 between the two States should 

be adhered to. If Alwar considers it is not getting its fair 
share of water it is open to Alwar to state what steps it 
wishes to take now to secure it, and to submit its proposals 
without delay. 

(2) When the Plans and Estimates for the arrangements pro- 

posed by Alwar are received, Bharatpur may be asked 
what objections if any it has to this arrangement. 

(3) If the Agent to the Governor- General approves, a Conference 

with the representatives, Political Officers and Engineers 
of each State may then be held, as soon as convenient. 

(4) When all these papers have been received it will be possible 

to send the case up to the Government of India, with 
recommendations, or to issue orders. 

It is believed the matter is now under the consideration of the 
Government of India. 

Another dispute regarding water rights was with the Jaipur State, 
known as the Nehri case. This also was referred to the Consulting En- 
gineer, who visited the place with officials from both States. A Note by 
him on this subject is included in Appendix B of the printed Report. 
He considers : “ As a general rule every village on the banks of a 

stream has a right to a share of the water, proportionate to the course 
of the stream through its lands, but no one has a right to obstruct or 
divert the stream at any time, to the injury of others.” 
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BANSWARA. 


BflllSWcira.. — TIuh is nno of tho sinallor Slal.os of "Rajpulana ; Uig area 
in 1,00(1 pquavo miloB ; iho prosoni population is about 150,000, of whicli 
about 90,000 arG Bliils. Banswara is tho only town ; tboro are 1,029 vil- 
Ingos, of wbiob 401 aro Khalsa anrl 508 .Tagir, Tbo avorago rainfall is 85 
inohoB : in 1 899 it was only 1 4 inobeB. Of tho total nron of tho Stato about 
half, or 500,000 acros, niaj? bo oonsiflorod oulturablo ; of tbifi only about hal f 
is onllivatofl. Of IChalsa land 4,000 aoros aro irrigatod, and of this nearly 
8,000 aoros is from small tanks, showing that tbo lattor aro suitable for tbo 
oonntry. 

Tho Consulting Bnginoor made a tour of inspootion through this 
iSlato with Mr. Manners Smith, tbo Suporinteiuling Enginoor, aoeom- 
paniod by tbo Kamdar, Mr. Bao Sahib Gupta, visiting all tbo sites and 
old works where it was oonsidorod somothing might bo dono to promoto 
Irrigation, Plans and Eslimalos have boon prepared accordingly. 

Tho results bavo boon printed and placed on record as a “ B,oport 
on Irrigation in tbo Banswara State,” to which roferenoo can bo made for a 
full description of oaoh Project and tbo suggestions made. 

In dealing with small Stales liko Banswara, Portabgarh or Dnngar- 
pur, one lias to consider local conditions and to adajit I’eeommendations 
to tbo circumstances and resources of tbo State. It is of little uso to ro- 
commond measures which cannot bo oarriod out, '^fho normal rovonuo of 
tbo State is only about Bs. 1,25,000, and the State is in debt about 
Bs. 2,21,000, the Imperial Govoinmonr. being now the sole creditor. 

Almost overy village has one or two small tanks noiu’, made by 
throwing an earthen bund across some depression ; these can bo made 
almost everywhere, and have a very boneficial inlluonco. 

The depth of tho big rivers, tbo billy nature of tbo ground, tho ox'- 
]jonse, tho seal city of suitable land and of population, are all causes which 
combine to prevent largo works being possible or advisable, and oblige one 
to fall back on simple recommendations. 

Under tbeso circumstances it. appears advisable (stated brietlj') : — 

(1) Before taking up new Projects to see that all existing bunds 

aro kept in an efiioiont state. 

(2) To make systematic enquiry into tho state of existing wells, 

and to doepon and repair all that need such action. 

(3) To onsuro existing tanks filling every year bjr increasing 

surface drainage or diverting any nullah near, so as to 

prevent water going to waste. 

(4) To make submerged weirs whore possible in the nullahs, 

Por further details see tbo printed Beport. 
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Tht-ro is little hope, however, of anything being done, considering the 
liTianeial condition of the State, witliout help of some kind from 
Government; and if any real progress is to be made, it will need a bold 
ami libera! j'olioy. 

The remarks made by the Superintending Engineer in paras. 23 and 
21 of his Koporfc are deserving of notice. The Consulting Engineer 
endorses these, and commends them for consideration. 
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BHARATPUR. 


Bharatpur. — This State affords unusual facilities for Irrigation, and 
the works are of a simple and inexpensive character. They consist 
chiefly of embankments, with the object of impounding and distributing 
spill waters from rivers or nullahs near, or the surface flows from local 
catchments. The country is flat, and the main object is to submerge the 
land above the bund so as to fertilize the soil by the deposited silt and 
saturate it for the autumn sowings ; further Irrigation is not necessary. 
Indirectly the works are of great utility in sweetening the often brackish 
subsoil water and in maintaining the supply of wells. 

There is one large Storage Reservoir at Bareta. The catchment area 
is about 70 square miles ; it often overflows, and when full the water 
spreads over an area of 4 square miles ; the maximum depth is 40 
ft., and the capacity of the basin 1,500 million c. ft. The influence of 
this work on the surrounding country is very encouraging. 

The chief features of interest, however, in this State are the judicious 
wajj- in which the inundations of the Ootuugun (or Banganga) and of 
the Gambhir rivers have been controlled, distributed and stored. The 
Ajan Bund, for example, extends 1 2 miles across the direction of flow, 
and is provided with several sluices and escapes. 

The floods of the Ruparel are also diverted to the Sikri Bund, au 
embankment which extends for 12 miles across the country. 

Formerly the inundation did so much damage to lands in British 
territory that they formed the subject of repeated complaint, and the 
town oi’ Bharatpur even, which is below the level of the Banganga, 
was always in danger of being flooded. 

Now the damage has been prevented, the safety of the city has 
been secured, and profit is derived from what originally was a source of 
fear and damage. This is a good object lesson of how a river of this 
sort may be successfully dealt with, and much credit is due to Mr. 
Devenish, the State Engineer, who has carried out these works (see 
para. 17). 

1 

Mr. Devenish has prepared a Note on the future requirements and 
possibilities of Irrigation in the Bharatpur State, which will be of great 
use. 


The Consulting Engineer has had this printed, with a Report he 
has prepared on Irrigation in this State, which contains many points of 
interest and notes on each of the places visited, to which reference is in- 
vited if further information is desired. The drainage near the town, 
where the land is more or less water-logged and a supply of good drink- 
ing water for the people seem pressing needs. 
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BIKANER. 


Bikaner. — The Biljaner State contains no rivers or streams ; the 
Grhuggai’, called also the Sota or Hakra, once flowed through the northern 
part of the State, but it is now dry. By the construction of head works at 
Otu, near Sirsa, in the British territory, the water of this river now feeds 
two canals, which form the most important Irrigation works of the State. 

Sometimes superfluous waters from a branch of the Sirhind Canal also 
occasionally waters a few villages in the north. The rainfall is uncertain, 
the average being about 1 1 inches; but in A.D, 1 899 it was onlj' 3 ‘6 inches. 
The State depends entirely on rainfall for its agricultural prospects. 
Though grass and jungle bushes here and there abound, the aspect of the 
country is dreary in the extreme. 

Trees are rarely seen ; but during and after the rains, if they are good, 
the country becomes a vast pastureland, covered with succulent grasses, 
and these places are among the best grazing grounds in India. 

There is no Tank Irrigation in Bikaner ; the tanks are generally small 
ponds, merely dug out of the ground, and the earth thrown up into an 
irregular bank ; in years of deficient rainfall they do not fill, or soon dry up. 

The wells are often 300 ft. or more in depth and the water is some- 
times brackish. 

There is one feature which appears peculiar to Bikaner. There are 
depressions among the sand hills, where; after a fall of rain, the surface 
drainage collects, and owing to the high ground all round does not escape ; 
as the surface dries up, the bed is cultivated and good crops are produced. 
Whether it is advisable to store water in similar places or to let it overflow 
the ground below and cultivate the bed as it dries up, is a question which 
will depend upon local circumstances. If it can be made better use of, 
either by increasing the supply or by storing it up, measures should be 
taken to do so. Not a drop of water should be allowed to go to waste 
or be lost to the State; but it is not advisable to spend money in storing 
water if it is already made good use of. 

Every jhil and every watercourse in the State should be system- 
atically investigated, numbered and entered on a statement for record. 

It is possible something may be done in the way of shallow embank- 
ments {jpara. 19 of the printed Report), but for the greater part of the State, 
a more hopeless country for Irrigation it would be difficult to find. 

The Consulting Engineer and the State Engineer, Mr. Standley, 
visited the following places together : — 

Madh, Pilap, Chandni and the Talwara swamp and the Ghuggar 
south canal. The Maharaja of Bikaner, who takes a keen interest in all that 
concerns the welfare of his State, especially Irrigation, came with us to 
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.-•(‘Vt ral places. A Note on every place visited was prepared by the Con- 
.suUing Engineer and is included in the printed Report. 

Tlic most important pro|X)sal, however, is to get a canal from the 
Sutlej, 

Just outside the north-east corner of the State all the country in 
British territory is covered with a network of canals, which all stop at 
the IJikancr border. The demand for water is so great that not a drop can 
be spared for the Bikaner land. 

AtSuratgarh, about 100 miles north of the Capital, the character of 
the countrv chansres — the ridges of sand and desolate waste are left behind, 
and one enters on a Hat alluvial plain. Here and there one sees mounds 
covered with old red broken bricks and potter}*, the soil is better, and 
when there is a normal rainfall the flat area for miles is cultivated and 
yields a good harvest. 

One sees also clearly defined, but a few miles apart, the dry beds of 
former rlver.s, all sloping to the west. These facts show that the whole 
country in former times was well inhabited, and was watered by rivers 
from the north-east, which arc now lost in a sea of sand in the direction 
of the Run of Ciitcli. 

It is clear that if water could be again induced to flow here, there is 
no reason why this area should not be one of the best cultivated parts of 
India, and a groat part at least bo restored to its former j)rosperity, 
It is worth investigation at all events. 

I^Ir. Standley (the State Engineer) has liad trial lines of levels taken as 
far as Forozporc, and finds the floods in the Sutlej at this point give 
sufliciout command to irrigate fully 500,0!)0 or more acres of land in the 
Bikaner State. 

What Bikaner requires is to get flood water at any cost, so as to he 
able to develop a large tract of country in the north, now laying abso- 
lutely uncultivated and undeveloped. 

In the rains there is the River Sutlej passing bj% and volumes of 
water are flowing to the .‘;oa; and here thousands of acres of land are waiting 
for water, water, which if it could be brought here would make famine in 
ibis region impossible. 

The Note submitted by ^Fr. Standley shows that ho has seen the 
importance of this Project, and lias done all he can to bring it forward. 

The question? now arc : Wliich is the best route the water shall take ? 
Shall it ho an inundation canal or what? Can water be stored anywhere? 

The wliolo question requires to be investigated In* a body of e.^pert 
Iirigation Oflicers. 

The Btltaner State, however, is not in a position to undertake the 
surveys in British territory, or to prepare a largo Project of tlii.s .sort. 
Tiie Bikaner State can do no more than it has done, but it is willing 
to bair the cost of the investigations. It is lierc that the Impeml 
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Government can come forward witli a helping hand, and there is no one 
else who can do so. It appears to be the only hope of anything really being 
done in the way of Irrigation in the Bikaner State. 

The whole subject has been so fully dealt with in the printed “ Report 
on Irrigation in the Bikaner State,” by the Consulting Engineer, that it 
is unnecessary to say more here. A perusal of that Report is invited. The 
selected evidence given before the Irrigation Commission by some of the 
best officers in the Punjab Irz’igation Department, is very strong on the 
possibility and advisability of making more use of the waters of the 
Punjab rivers, and alludes to the Sutlej in relation to this proposal. The 
subject is earnestly commended to the consideration of the Government 
of India. 
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BUNDI. 


Bundi. — The State is admirably suited for Irrigation, and the greater 
part of the eulturable land can be commanded. At present an enormous 
volume of water passes away unused, and this water is money lost to the 
State. A central range of hills divides the State. In the northern 
half the problem was to find sites for storage of water where there is a 
good catchment area, with good land commanded ; in the southern half, 
to find sites for storage of water whei’e the rivers leave the high sand- 
stone plateau, where they can be controlled, and where the catchment is 
suitable for a large percentage of run-off, and from which there is a 
good command of the rich eulturable plains below. 

Irrigation has not hitherto been developed in the Bundi State, and 
although famines fortunatelj" seldom occur, 3 Tet during the recent famine 
the State lost about 42 per cent, of its population. Scant}’- population 
will no doubt limit Irrigation, but in time this ought to improve : and to 
provide water is the best way to secure this result. Wherever water has 
been judiciously stored the benefits are apparent. 

Another feature in the Bundi State is the submerged weir. There 
are several built across nullahs to hold up a few feet of water. In 
the rains the floods pass over, and afterwards the water which is stored 
is raised to irrigate lands on both banks, and by percolation benefits the 
adjacent wells and springs below. This system, it is believed, might be 
extended with advantage. The Consulting Engineer inspected most 
of the sites proposed for Storage Reservoirs with the Superintending 
Engineer (Mr. Manners Smith) and made a Note on each. It was sug- 
gested that in all these schemes the opinion of the Revenue officials should 
be taken. Mr. Manners Smith has now completed his investigations, and 
has submitted a printed Report giving the results. Seven large Projects 
are proposed and ten srnalller ones ; and when these are carried out, the 
greater portion of the eulturable land will be commanded. 

Anyone looking at the map at first sight would notice the Khatgar 
Gorge, where the River Mej passes through a rocky gorge in the Aravalli 
range, about 500 ft. only in width, as a likely place to put a dam and 
make a grand Storage Reservoir, but after investigation it had to be 
given up, for the reasons stated in the printed Report (page 5, para. 14). 

Copies of Mr. Manners Smith’s Report were sent to the Bundi 
Durbar, and in the letter from the State Council (No. 403, dated 1st 
October 1 904) to the Political Agent, acknowledging them, the following 
passage occurs : — ** 

“ The contents have been read out to H. H. the Maharao Raja 
Sahib, w’ho has directed us to ask you to kindly convey his thanks to the 
Honorable the Agent Governor-General for the Irrigation Reports. 
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“His ITighncs? takes the greatest interest in the matter of Irrigation, 
and %vc would therefore request you to kindly ask the Consulting 
Engineer to have detailed Plans and Estimate prepared of all the Pro- 
jects mentioned in tlio Ptcport, on receipt of w'hich we shall be glad to 
decide as to wliich of the works sliould be taken up first.” 

It is satisfactory and encouraging to see the interest awakened. 
Let UR hope it will bear fruit in due time. 

Nine Projects have been drawn up, printed and submitted. 

Seven smaller ones in addition have been suggested, hut have not yet 
been surveyed ; nor does it seem nece-ssary, as those that have been 
worked out will be sufficient for many years to come. 

If financial difficulties now prevent anj^thing being done, it is to 
he hoped some means will be found to overcome them. 
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DHOLPUR. 


Dholpur. — Tlie area of the Dholpur State is 1,193 square miles. The 
population is 279,724. The Khalsa villages number 419, and comprise 
about 75 per cent, of the whole area. The average rainfall is about 25 
inches. 

Tanks irrigate a very small area — from State Tanks, only about 
2,Q4I acres. 

The first attempts appear to have been made in the times of the Mo- 
hammedan Emperors. Since that period, with the exception of a few 
repairs, nothing has been done, owing to the financial condition of the 
State, until 1896-97, when the necessity of employing famine labour 
caused a few tanks to be made, on hurriedly-collected data. 

At present the chief source of Irrigation is wells. In Ehalsa lands 
there are 4,501 and in Jagir 37&; total 4,877 pucca wells. There are 
8,166 kutcha wells in Khalsa. 

31. Tanks aS Irrigation works have been proposed by Mr. Thorpe, 
the State Engineer. 

At the end of A.D. 1902 the Consulting Engineer made a tour of 
inspection with him, and drew up a Note on each of the principal 
Projects on which his opinion W’as desired; and in IMarch 1905 he 
inspected the different sites on the River Parbati, where his opinion was 
desired on different sites which were proposed for Storage Reservoirs 
on this river. These Notes have been printed and placed on record. 

It would be difficult to find a State better adapted for making storage 
tanks ; almost every depression near a village can be made use of; many 
examples exist already where the villagers have thrown up earth, gene- 
rally faced w'ith stone, to collect water in the rains. After the rains when 
the water is let out, the bed, wdiich \vould not exist but for this small 
bund, is cultivated, and perhaps a patch below the bund also. The rocky 
nature of the ground ensures the Tal filling even with a small fall of rain, 
and the water stored helps to supplj’^ the village well, which otherwise 
would perhaps be dry. 

There are no perennial streams flowing through the State with 
the exception of the River Chambal, which forms the southern boundary; 
its bed is about 130 feet below the level of the surrounding country, 
and the hanks are iutersected with ravines which spread out to the toot 
of the hills of red sandstone, which rise some 500 feet above the plain. 
There seems to be no hope at present of utilising the River Chambal. 

The bare I'ocky range of hills at the highest part of the State, 
however, affords great facilities for Irrigation ; nature could not have 
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niranged better for the interests of Dliolpur. Any water stored hero 
commands nil the land to the east, the whole State in fact, and if stored 
in sufiicient quantity would make it safe against famine. 

Since the first visit of the Consulting Engineer, one of the largest 
works proposed then, Seheri (now called Bam Sagar after the Euling 
Chief) has l)cen begun, and is about half completed. The State Engineer 
(Mr. Thorpe), who takes a keen interest in Irrigation, and the authorities 
are evidently doing all that is possible to promote Irrigation. 
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DUNGARPUR. 


Dungarpur. — This is one of the smaller States of Rajputcana. It 
has a total area of about 1,400 square miles ; for the most part it is a net- 
work of rocky hills and small valleys. The population according to the 
census of 1901 was 100,103, of which. 33,887 were Bhils. The average 
rainfall is 25 inches, but it varies much. In 1899 it was only 10 '29. 

Irrigation is carried on from small tanks, and from wells. There are 
about 2,500 wells in the State, of which oOO are not used, being in need 
of repair, but the authorities seem to be alive to the value of wells, and 105 
are now being deepened and repaired. There are said to be 134 breached 
tanks in the State, and, in consequence, all the land in their beds and 
commanded below is at present lying idle, and only a portion is cul- 
tivated in the Kharif. 

The revenue of the State is under a lakh of rupees, and the debt is 
about Rs. 3,10,000, now due to the Imperial Government, which has 
taken over the debt to help the State. Nearly all the Sirdars are 
said to be deplorably embarrassed, and the cultivators to be generally in 
debt. 

The hilly nature of the country, the depth of the large rivers, the 
small population, and the financial condition of the State make it impossible 
to take up any large Project. At the same time the soil is so good and 
retentive that in years of normal rainfall, irrigation is not necessary. 
It is only when the rains fail that the difficulty about water occurs. 

There are about 340 small tanks, of which 206 are said to be in use, 
showing that the people in former days at all events recognised the 
value of storing water and the suitability of tanks to the country. The 
repairs of existing tanks and wells appears to be the work most necessary. 

The Consulting Engineer made an inspection of this State with 
Mr. Manners Smith (Superintending Engineer), accompanied by the 
Kamdar of the State, and visited every place where it was thought some- 
thing might be done. His suggestions and the result of Mr. Manners 
Smith’s investigations have been printed and placed on record for further 
information. A reference to that Report is requested. 
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JAIPUR. 


Jaipur. —The number of Irrigation works in the State completed or 
in progress is 202. The total length of main ducts from 5 to 20 ft. is 
about 7.50 miles and of distributaries about 700 miles. For the Raj 
officia year ending 31st August 1904, on Irrigation works the total 
expenditure has been Rs. 1,74,439. Although the rainfall was deficient 
in the western districts, where many of the tanks only partially filled, 
in the remainder of the State it was good, and the revenue realised has 
exceeded previous records. The total area irrigated was 38,938 acres. 

The amount due to water rate onlj^ was Rs. 1,04,296 
Share of produce ... ... „ 3,00,274 

Total „ 4,04,570 


Not bad for one year. 

The total expenditure on Irrigation, both on new works and on 
repairs, through the P. W. D., from A.D. 1868 up to 31st August 1904, 
has been Rs. 66,86,500, and the total estimated returns Rs. 58,89,159; 
so that if no further expenditure occurred, in 3 or 4 years all the money 
laid out would be realized, and a revenue of about 4 lakhs be received 
annuallj’ from Irrigation. One of the latest works, the big sand dam which 
was built near Ramgarh, and forms a lake called Crosthwaite Sagar, at a 
cost of Rs. 5,20, 601, last year filled to 43 ft., and although only in its third 
year gives now a return of 12-72 per cent., which is very encouraging. 

These facts ought to encourage other Native States. The investiga- 
tion of sites for new tanks has been actively carried out. No less than 34 
different Surveys were carried out under Mr. Stotherd’s supervision during 
the year, in connection with new or existing Projects. 

The map which accompanies the Report on Irrigation in the Jaipur 
State shows in colour the progress which has been made and how much 
still remains to be done. The results of previous expenditure have been 
so good that it is hoped the Durbar will be encouraged to continue the 
same liberal enlightened policy. 

There are several points of interest connected with Irrigation in 
the Jaipur State, such as the large dams of sand which have been success- 
fully made ; the value of canals as supply cuts in the rains ; the benefits 
of bunding up cross drainage, &c., which have been alluded to more fully 
elsewhere. 

The above remarks show that the Superintending Engineer of the 
Jaipur Stale (Mr. C. E. Stotherd) is fully alive to the importance and 
benefits of Irrigation, and much credit is due to him and his staff for the 
good work done lately and so well maintained. 
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JAISALMER. 


Jaisalttisr. — Jaisalmer forms a part of what is kaown as the Great 
Indian Desert. The area of the State-is 16,447 square miles. With the 
exception of a small area within a circuit of about 40 square miles near 
the capital, where sandstone occurs, the general aspect of the country 
is an interminable sea of sand-hills. Water is scarce and generally brack- 
ish, and the average depth is between 200 and 300 ft. 

There are no perennial streams, and only one small nullah called the 
Kakni. The revenue is about a lakh or so a year. 

Advice was given by the Consulting Engineer in 1903 on 3 or 4 
small Projects, and the Resident, Western States, Rajputana, was asked 
lately (1905) if there was anything we could do to help the State in 
Irrigation matters. In reply he stated “.that Jaisalmer was confronted 
w'ith another bad year, and it is a problem to find sufficient money to carry 
on the bare administration, so that even the most modest Project in 
the way of Irrigation or repairs to existing works are out of the question. 

“ No attempt is being made to provide relief by famine works, as it 
is realized that it is better to allow the people to leave the country than 
to induce them to remain until too late. The deficiency of water even for 
drinking purposes is the difficulty.” 

The Resident, however, reported the offer of assistance to the 
Diwan of Jaisalmer, who replied that the State Overseer has nothing 
this year on which he might ask advice. 

The Agent to the Governor-General, Rajputana (Sir A. Martindale), 
in January 1905, wrote that as far as he is aware no expert has ever 
examined the potentialities of Jaisalmer from an Irrigation and water 
storage point of view and having regard to future possible action ; when 
the present cycle of famine years has passed, he would be glad to know if 
Jaisalmer presents any openings for w’orks of that description, either by 
extending the existing system of shallow tanks called kharims or by tap- 
ping the deep subterranean water sources which are said, albeit on doubt- 
ful authority, to be practically inexhaustible ; or by such other means as 
might suggest themselves. 

The Consulting Engineer doubts if anything reliable can be expected 
from kharims, owing to the uncertain and small rainfall ; and as regards 
any supply from wells, owing to the great depth, even if the supply was 
abundant, he fears it would be prohibitive as a remunerative work. He 
stated that he knew very little about the conditions prevailing in that part 
of Rajputana, but he was ready to go there and investigate the matter if 
desired. 

Intheraeantimehehadsome correspondence with Messrs, Enever Bros, 
of Lucknow on the subject of deep w’ell.s (see para. 31). 
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JHALAWAR, 


Jjjalawar. — The facts which strike one on visiting this State are : — 

(1) The great extent of good land lying fallow. 

(2) The many excellent sites that exist for storing water in 

almost every part of the State. 

(3) The quantity of water which annually goes to waste. 

(4) That water can be stored cheaply ; and under good con- 

ditions it brings in a good return. 

(5) The serious loss which the State has suffered both in 

population and cattle owing to the recent famine. 

(6) The difficulty in getting people to take up land. 

(7) That the resources of the State are -very limited, and that 

without help there is little hope of anything being done. 

There is no hope of large Irrigation Projects at all events being car- 
ried out at present ; but there is no reason w'hy smaller schemes should 
not be prepared ; and while some are being carried out, the surveyors 
could be employed in preparing others. This appears to be the first step 
necessary. If any of the streams can be tapped so as to ensure tanks 
being filled every year, then they will be a help against famine for the 
villages under their influence. This is what should be aimed at ; and al- 
though not a complete insurance, they will go some way towards ensur- 
ing a better supply to wells below, and in giving the people a better 
power of resistance. [See remarks by Consulting Engineer, Appendix 
XVIII, on diverting small nullahs to places where the water might be 
stored.] 

Time did not admit of the Consulting Engineer investigating every 
drainage area and searching for sites when he visited Jhalawar in J anuary 
1904, but he inspected the places where bis advice was desired; and 
besides writing a Note on each work, he prepared a Report on the subjects 
of Irrigation generally, in the Jhalawar State, which was printed for 
record, and has already been submitted. The following is a brief summary 
of the suggestions made : — 

(1) The need of financial help, a problem to be solved by the 

Political Officers and the Durbar. 

(2) A fixed sum to be set apart annually for Irrigation and to 

be used only for this purpose. 

(o) Surveyors and establishment to systematically prepare 
small Projects at first, in consultation with the Revenue 
officials. While these were being carried out, the surveyors 
to be employed in preparing other Projects. 
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JODHPUR, 


Jodhpur. — Jodhpur, also called Marwar, contains an area of about 
3 1,963 square miles. It is the largest State in Rajputana. 

The country to the north is one vast sandjT- plain broken by ridges 
of sand-hills. In the Mallani District these sand-hills rise to a height 
of 300 feet or so, and the country resembles an undulating sea of sand. 
In these districts water is scarce, and from 200 to 300 feet below the 
surface. 

The most fertile parts are Godwar, Sojat, Jetaran and Maroth. In 
these districts wells abound, and spring and autumn crops are grown. In 
the sandy tracts a small rainfall suffices for the crops ; the sand-hills are 
ploughed by camels, and sown ; the desert camels are quick movers and 
enable a large area to be cultivated. If the season is good, more grain 
is produced than is needed for the wants of the people, and the surplus is 
frequently left on the ground as fodder for cattle. If the rains fail there 
is distress. It is under such circumstances that Railways do so much 
good, and the Jodhpur-Bikaner Railway has been the saving in both 
States of all the country within its influence. 

The population at the last census was 1,935,563. The rainfall is 
very uncertain ; in ordinary years it ranges from 12 to 18 inches, but falls 
sometimes much lower. This shows the desirability of making large 
Storage Works when they can be made at reasonable cost, to store the 
water of good years, to help make up for the deficiency of bad years. 

The dryness is due to the geographical position of the State. The 
country is beyond the range of the full force of the south-west monsoon 
from the Indian Ocean, and out of the full influence of the south-east 
monsoon from the Bay of Bengal. 

Another difficulty is that the greater part of the land is in Jagir. 
Out of 8,500 villages in the State only some 700 are said to be Kh'ilsa, and 
the Jagirdars are most of them, it is said, in debt. They cannot afford to 
initiate work, even if they had the wish to do so, and do not care to share 
work with others which might benefit all. 

The Aravalli range of hills run along the south-east portion of the 
State for some distance, and the whole country slopes from this range in 
a westerly direction towards the Run of Cutch, affording many excellent 
sites for storage of the water, which runs from this range to the sea. 

Mr. W. Home, now on leave, who has been State Engineer as well as 
Manager of the Jodhpur-Bikaner Railway for some years, has done good 
work in making Storage Reservoirs and in suggesting other’s. 
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The Consulting Engineer visited some of these places with him in 
190n, nnd suhmittecl a Note on Irrigation in the State, mailing suggestions 
which the Durbar are endeavouring to carry out. Ono of these was that 
n special ofilcor should bo appointed to look after State Engineering work 
and Irrigation .specially, as the Railway management has grown to a 
.sv.stC'in covering a length of 800 miles to Sindh and Bikaner, with large 
locomotive and carriage workshops, and was more than enough to occupy 
the time and attention of one man. 

When !Mr. Home went on furlough the Durbar appointed Mr. 
deClo.sets as State Engineer, and the Consulting Engineer has latel^'^ 
(lOO.a) been on tour with him. A. printed Report has been submitted 
in wliich details of those tours and the suggestions made are noted. 
Beyond alluding to two or three interesting Projects it will be unnecessary 
to say more licre. 

The large catchment area, the good sites for storage Reservoirs 
and the large amount of water w’hich can be stored per rupee, are points 
that strike one and give encouragement. There are large areas of land 
at present lying uncultivated, and there are not sufficient people to take 
up the land ; but liberal terms to settlers and, the storage of water wdiicli 
now goes to waste, are the host means to remedy these drawbacks. 

The proposal to make a large Storage Reservoir on the River Jowai, 
alluded to in the printed Report, if found to be feasible, seems to bo ■well 
worth doing; it would store the drainage of about 390 square miles of 
hilly catchment, and would irrigate many squai’e miles of good land near 
the line of Railway, most of which is now lying uncultivated. 

Ono matter of interest in connection with Irrigation in Marwar is 
the elToct which bunding up the Luni has liad on the country below', 
alluded to in para, 42 of the printed Report. 

The catclnnent area i.s about 1,300 square miles, the contents when 
full about 3,800 million c.ft., the surface area when full about 22 square 
mile.s, the greatest depth 40 feet, the total cost Rs. 904,394. 

When it was proposed some years ago to make this reservoir, it was 
itfared doing .so would injuriously aiTect those lower down, who depended 
upo!i tlic floods, but from enquiries made in villages along the river bank 
the report received was that more benefit than liarrn had been derived. 
The details of the^e enquiries arc noted in the printed Report, Iilr, Home 
sums up thus: “It may boa.^suincd that in good years Jeswant Sagar 
influctices ffivourably the water supply in w'ells along the river hanks 
tor about 100 mites down stream, while in bad years it can nflect 
them neither one way nor the other.” 

lurthcr infonnatioo regarding the difibront Projects proposed will 
he found in the printed Report on Irrigation in the Jodhpur State. 
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KARAULI. 


Karauli. — The area of the Karauli State is about 1,260 square miles. 
The whole State may be said to be divided into a number of ridges run- 
ning from north-east to south-west, consisting of a series of parallel ranges 
of low hills, with small and narrow valleys in between them. The widest 
range is the one next to the River Chambal, locally known as the Dang ; 
its width varies from 1^ to 12 miles. 

The general characteristics are : existence of rock, consequent want 
of soil and water ; and as a result in these parts a barren and unprofitable 
soil. 

The fields are in terraces, formed by small bunds locally known as 
jJoJcers, and the flood waters flow from one to the other in succession. 

The valleys generally consist of from 10 to 30 feet of loose sandy 
soil overlying a bed of stiff clay mixed with kankar. The top soil is 
extremely fertile if water, can be supplied to it. Owing, however, to its 
loose composition and to the velocity with which water from the higher 
ground descends, it soon cuts away, and ravines are formed ranging from 
10 to 60 ft. deep. The effect is to drain the country and lower the level 
of the sub-soil water, and gradually to reduce the area of good land. 

Mr. Housden, who was Executive Engineer in 1884-86, submitted 
a very complete Report, showing 79 Irrigation works, with sketches 
and approximate estimates. The largest (Durgasi) was estimated to cost 
Rs. 450,000 ; the Gotra Tank Project, Rs. 75,000 ; and the Nindar 
Project, Rs. 45,000. Mr. Housden recommended the last two to be taken 
up first, and detailed Plans and Estimates were prepared for these. 

Mr Devenish, who was State Engineer at Bharatpur in 1901, made 
an abstract of Mr. Housden’s Report, and prepared a list, giving the 
estimated cost, area irrigable and probable returns. 

Owing to the interest taken in the subject by Col. Herbert, who was 
Political Agent, these Notes were fortunately rescued from oblivion, and 
have now been printed and placed on record. 

Mr. Gatherer, who was Superintending Engineer for Rajputana in 
1885, and Col. Gordon Gumming, R.E., who was also Superintending 
Engineer in 1886, both made Notes on these Projects. 

These papers have all been collected, printed and placed on record 
by the Consulting Engineer for Irrigation in his Note on the Karauli 
State, dated April 1904. 

No progress appears to have been made, however, owing perhaps to 
the financial embarrassment of the State, and the subject appears to have 
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dropped. In April 1903, the Consulting Engineer pointed out that 
owing to the completeness of Mr. Housden’s reconnaissnnoe any further 
preliminary investigation appeared unnecessary, and expressed bis readi- 
ness, if the Kuvnuli Durbar wishes to take up any of these Projects, to 
inspect them with Mr. Manners Smith, the Superintending Engineer, and 
to help them in any way in his power. 

The Durbar replied on th« 24th August 1003 that they wore expect- 
ing an Overseer “ very shortily to begin the work of investigation of 
Irrigation Projects" (unaware apparently of what had been already done), 
“and a report would be sut)mitted, stating the points, should there be any 
on which he considered the assistance or advice of the Consulting Engineer 
was necessary.” 

No report has been received up to this date (April 1905). Under 
these circumstances no further action on our part seemed advisable. 

A reference to the printed papers in connection with Irrigation in 
Kurnnli, submitted by the GonsnUing Engineer in April 1904, shows 
what might bo done, and some day perhaps will be done, to store some 
of the water winch now goes to waste, and so benefit the State. 
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KISHANGARH. 


Kishangarh. — (l). Each drainage area has been investigated by 
Mr. Manners Smith, and nearly all that there is to be done 
in the way of storage and protective works has been done. 
The Durbar seems to be fully alive to the value of the 
water which passes through the State. 

(2) . Although the average Land Revenue is said to be only 

about Rs. 2,05,000, yet in the last 30 years the amount 
spent on Irrigation is stated to be Rs. 7,30,000, an average 
annually of -gth of the revenue. 

(3) . The total yearly return on this outlay is said to be about 

Rs. 1,32,000, which, if correct, represents about 16 per 
cent. This ougfht to encourage other States. 

(4) . Dams or Weirs have been made across almost every nullah, 

and the idea of not allowing any water to pass out of the 
State to waste has been steadily carried out ; in fact so 
much has been done that it has caused remonstrance from 
the Commissioner, North-India Salt Revenue, lest the 
supply to the Sambhar Lake should be interfered with ; and 
from the Jaipur State that existing Irrigation Works in 
that State did not get their fair share of water. 

(5) . The procedure adopted in the Kishangarh State to encour- 

age the cultivators to make wells and in giving advances, 
as described in para. 33, is deserving of notice. 
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KOTAH. 


Kotah. — The following is a brief summary of the main points to 
which attention is invited as regards the Kotah State, page 17 of the 
printed Note by the Consulting Engineer. 

(1) The letter from the Diwan of the Kotah State (No. 134, 

dated the 16th September 1901, to the Political Agent, 
Kotah), showsthe past experience of Irrigation in this State 
and deserves careful attention (s^e page 23 of the printed 
Note on Irripation in the Kotah State by the Consulting 
Engineer). Briefl}’^, he is of opinion that the black cotton 
soil does not want irrigation, and that whatever value 
large Irrigation works might have in times of famine, in 
ordinary years they would yield but little profit. 

(2) In the Kotah State officials consider it would be better to 

spend money in making wells. 

(3) Field embankments for retaining small quantities of water 

are sometimes made, and in light soil are beneficial, but 
are rare in black soil, which retains moisture better, and 
has less need of such measures. 

(4) Tank or canal Irrigation seems to answer better where there 

is not black soil ; in places where the soil is mixed with 
sand, water seems to be appreciated, and there is a good 
return. Pila soil without water is said to 3neld from 
2 to 3 maunds, but when irrigated to yield some'times as 
much as 7^ maunds; black soil without water is said to 
yield about 4 maunds, but with water 5 J maunds. If this 
is correct it shows that water does produce benefit even on 
black soil, but that it is better to supply water to pila 
soil than to black soil. It would be advisable, therefore, to 
have those tracts marked with colour on the map, and 
to direct attention to them first. 

(5) A great part of the State is black soil, which if broken up 

retains moisture longer than light soils ; so much so that 
in the Kotah State large areas are shown with “ katha ” 
wheat ; if the rainfall is timely the crop requires no further 
watering, the only labour then required being to guard 
the field. The ease with which vast areas of wheat are 
thus matured in years of average rainfall, tends to make 
the people indifferent to irrigation and averse to labour, 
excessive rain damages the crop, and water would only be 
appreciated in those years when the rains hold off at the 
latter part of the season. 
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Tl.e prculiarity cf the “hatha" wheat is that it can be matured on 
t’no tieh black soil without watering; timely rain is all that is rcquirocl, 
itfid although the yield is said to bo not so great, the ease with which it 
is uiatuted makes it more popular than other kinds of wheat. 

(G) Fvdl use is not made of the large quantities of water which 
flow in the rivers during and after the rains, nor in some 
places of u ater which has been .stored. 

(7) The reasons given are that the water (1) by percolation bene- 
fits their welks and also is wanted for the cattle, (2) that 
the tanks are not large enough to supply water for both 
the above and (or irrigation, (3) that black soil does well 
enough in oi dinary years without irrigation, and (4) that 
if water is taken the land lax will be inci'eascd. 

(S) It would be advisable in every instance to find out how far 
tlieso reasons are real, forin A.D. 1900 in one place although 
water was available they trusted to the rains, and half 
the AVmn/'crop it is said withered. 

(9) Tlio cutting back by ravines every year is becoming a 

serious matter. Tins is alluded to in para. 10 of the print- 
ed Report on Irrigation in the Kotah State, and in para. 
38 of this Xote. 

(10) As regards the Parbati Canal, at present only from 11 

to 17 ])cr cent, of the area commanded is said to be 
irrigated by the canal and its branches. At the same time 
the whole of the water is not made use of ; about one-fourth 
is allowed to run to waste up to December, and then 
there is not enough water to meet all the demands. Far 
more use might be made of this work. 

(11) It .appear.'^ desirable that : — 

(<;) Water which goo.a to waste now should bo stored, either 
at the head or at suitable places near the line of canal, 
and .ns near as po-S-sible to the land where it is required. 

(ii) The canal and di.strihutaries should be so designed as to 
ensure enough water being available for the irrigation 
of all tl-.c- laud which will take it vjhhiii the time limited 
jitr the f.vH uatering. It is no use to oiler water when 
it 1=^ too lal*-' lo u^^e It. 


(12) Tat-. Mshj'-f't is more 


of the pritittd Not 

t’vi" Kn 


fully dealt with at p.age 42, Apjiendix 
e on Irrig.'itioi! on the Kotah State by 
iginoer, to which reference is invited. 
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(13) The following is a summary of the main points to which 
attention is invited as regards the Kotah State. See page 
17 of the printed Note by the Consulting Engineer : — 

(i) The country is admirably adapted for large Storage Tanks. It 

is possible to make them, and only such works as have an 
unfailing supply of water can be considered reallj^- protective, 
but the magnitude of such works makes it advisable not to 
begin them until Plans and Estimates have been approved and 
the necessit}'’ is clear. 

(ii) In the meantime advantage might be taken to construct smaller 

works on the poorer soil, or in such places where it is certain 
the water will be used ; and where there is the certainty of 
their being filled every year, either from their own catchment 
or from rivers or nullahs near. 

(hi) The advisability of utilising, where possible, the running water 
in rivers or streams, either to fill existing or proposed tanks, 
or by making submerged weirs to form pools in such places as 
will enable wells at the side or below to be used for cultivation 
of land on the banks, and where stone is plentiful and no 
expensive foundations will be required. 

(iv) The greater benefit to the country generally by carrying out 

such works, instead of large and gTand storage schemes which 
require years to prepare, to make, and to develop, and where 
the expenditure will be all in one place. 

(v) The advisability of preparing Plans and Estimates for works that 

will irrigate lands situated on other than black soil, and only 
in such places as are approved by the Revenue officials and the 
villagers concerned, who should always be consulted. 

(vi) The advisability of completing work already constructed but 

incomplete, such as the Parbati Canal, which requires storage 
tanks to do its full duty and to make it a success. This is 
one of the first duties the present State Engineer (Mr. Devon) 
proposes to undertake, and he is quite right. 

(vii) If not already done, a list should be prepared showing every 

tank, the quantity of water it will contain at every foot in 
depth, and the corresponding area which could be irrigated 
if the water is properly used. 

This is a good check upon the use made of the water. 

(viii) The Revenue officials always take some guarantee from 
the villagers before a work is constructed that will ensure a 
fair return for the outlay. 
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(ix) n~fil of bc-tr"!* i^iipcrvision by j-'oino qnnliiied person to 
cii'iiro tho progress of Imgation, 

(x) I'he i!-><;f''«ity for catiiils to be large onougb to ensure a regular. 

full aiul j)ro]i)pt supply of water, sufficient to irrigate all 
the biutl rc(|uiring water within the lime limited for the first 
watering, say 30 days. 

(xi) A lil)erai policy as regards tlie construction of wells, as the 

water is generally near the surface and the supply good at all 
times : especially to have wells below existing or proposed 
village tanks. (See opinion of the Revenue Superintendent, 
para. 21c). Wells made in A.D. 1900, it is said, give a good 
profit. 

(.\ii) The need of a fixed policy, if progre.^js in Irrigation is desired 
(1) in the projwnilion of Projects; (2) in carrying out of Projects. 
(Sec para, 1 9), A liberal grant to be set ajiart annually, and 
work once .Muictioncd to bo vigorously carried out to completion, 

(xiii) An Annual Report to be submittetl showing the progress of 
Irrigation in the State. It should ho printed to facilitate 
reference and record. It should contain a brief account of any 
Surveys made or Projects projwrcd during the past year. 

The following facts should also be noted ; — 

(1) The rainfall. 

(2) The amount .'spem on Iirigat ion during the past year, including 

all clmrgc.^s 

(2) The total area irrigated, 

(4) The total amount realiseil by the Revenue Department for 
v.ater rate, or whatever may he duo to Irrigation. 

If liieAc jiro noted in graphic diagram form, one page will contain 
all the above information, and will admit of being added to every year, 
•and it will form an interesting record. 

WIi-'re a State r-r an officer ha« made efforts to promote Irrigation, 
the <tppnrt unity to ^hf•w this record will be gladly taken and appre* 

eitltd. 


t\iv) IrriiTation has not hitherto l>e''n o': succcs.-ful ns it ought 
to b-wc becau^-e .‘■omc of tlie pefinis noted above have 

t'.rtl h‘ ’.n fully attended *<>. There not the fdightest doubt 
that IrrilMtion rviii !h* -a if it i'; properly carried out 

.i- -nee- t« ‘h a:.tl If it t'!l'.cr( «|> wilt: heart and foul. 
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The progress and the results of Irrigation will depend upon the real 
interest taken in tlie subject by the Durbar and by all concerned. 

The present State Engineer {Mx’. Devon) is ready to do all he can. 
For further information reference is invited to the detailed pi’inted Report 
on Irrigation in the Kotah State, where notes will be found on every 
Project in detail. 

Many of the points noted here are applicable to every State. 




MEWAR OR UDAIPUR. 


Mev/ar or Udaipur. — The need for Protective Irrigation is as 
great in this State as anywhere. No State in Rajputana has better 
natural advantages. Several large rivers rise and flow through the 
State, afiording opportunities for storing water. 

The formation of tanks for this purpose and as relief works is 
not a new idea. Some of the finest artificial lakes in India exist in 
Mewar, though not intended mainly as Irrigation works. 

The Raj Samand, built in A.D. 1661 “ to alleviate the miseries of 
a starving population and make their emplo3'ment conducive to national 
benefit,” is said to have cost 96 lakhs, contributed by the Rana, his Chiefs 
and rich subjects. 

The Jai Samand is another magnificent lake, with an area of about 
20 square miles, built in A.D. 1681-1700. It perpetuates the name of 
Maharana Jai Singh. 

These two examples and the four lakes near the Capital, including 
the Fateh Sagar, which was made by the present Maharana, are sufficient 
to show what grand works have been carried out by the Chiefs and people 
of Marwar. 

The difficulties which have to be met are : the small area (4,000 square 
miles of Khalsa land compared with 9,000 square miles in Jagir and 
Muafi) and the rights possessed by the owners. Two-thirds of the total 
area is hilly and unproductive. The benefits, too, of Irrigation have not 
yet, perhaps, been brought home to the Chief or the people, as these 
lakes were not made so much for Irrigation, and there is an objection 
in the native mind to use up water which has been stored for other pur- 
poses ; but the main difficulty is probably the want of funds to carry 
out any large work. This is a most serious difficulty. 

All the principal rivers, however, have now been investigated, and 
sufficient information has been obtained to show where wmrk can be taken 
up, so that no time need be lost nor uncertainty exist as to what to do. 
The results have been printed in the form of a “ Note on Irrigation in 
the Mewar State.” Each of the main rivers — the Khari, the Mansi, the 
Kothari, the Banas, the Berach, the Bagan, and the Gomeri are all dealt 
with. 

It is impossible in a brief abstract like this to enter into a descrip- 
tion of these rivers, but a reference to printed records wdll show how 
thoroughly the matter has been dealt with. 
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Tlio onicers eiitrusterl witli these investigations naturally turned to 
son ifanvthir.'r could bo done with the Kiver Banas, the largest river in 
Bnjputana. This has been carefully examined, and a site where it was 
thought a good stoi-age reservoir might bo made, was inspected and 
approved by the Consulting Engineer in March 1903. 

This rrojcct has been prepared under the supervision of Mr. Manneivs 
Smith, Superintending Engineer, and a complete Report, with Plans 
and Estimates and details of tbis intei-esting Project, have been printed in 
book form and placed on record, and it is hoped will meet the expectations 
and approval of the Government. 

The unintereepted catchment area at Araarpura, the site of the 
proposecl dam on the Banas, is 5,000 square miles. The total length of 
the dam will be 4,165 ft., of which 3,158 will he of masonry and 1,247 ft. 
will consist of earth with a masonry core-wall. 

Tlic heights proposed are as follows, taking the bed of the river as 
R. L. 505 : — 


Level of weir 

• • • 


572 

Full supply level 

• • * 

• •• 

580 

Flood level 

* • • 

• • . 

585 

Crest of the dam 

... 

• » • 

593 


It is not possible to have the flood level higher then R. L. 585 with- 
out damaging some large villages. 

o o o o 

The river at the site of the dam is only 720 ft. wide, with rock 
on both banks and in the bed. Borings were taken across the river bed ; 
and in the printed Report a plan is given showing whore these were ' 
taken and the depth at which rock was found, a good foundation on 
rock being absolutcK' necessary. When the lake is full the water will 
.spread over an area of about 30 square miles, most of it waste land : 
and the capacity will be 15,076 million cubic ft. Allowing 100,000 c.ft. 
per acre, inclusive of absorption and evaporation, there will he water 
sufficient to inigate about 156,767 acres, or about 245 square miles. 

It is proposed to have 28 vmder-sluices in the masonry portion of 
tlie darn across the river bed. The.sc will be similar to the sluices in 
the Assuan Dam on the Nile ; they ai-e fitted with Stonoy’s Patent 

U. !!. 

Gates, each 25 x 5, spaced 20 ft. clear apart. These do not fit tight 
against the masonry hut liang freely against a series of ante-friction 
rollers, which admit of their being easily worked from the top of the dam. 

In addition to discharging and controlling a portion of the fiood 
water, these mider-siuices will prevent the accumulation of .silt in the hod 
of the reservoir, and will also discharge the water required for the low- 
level c.-inal, the head work.s of which will be about 10 miles lower down 
the riv.^r on the right hank. 
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With an open weir it would only be possible safely to store water 
up to weir level R. L. 572, but by adopting Viswaray’s automatic 
flood gates, similar to those in use on the waste weir of Lake Fife, near 
Poona, it will be possible to hold up 8 ft. vertical depth of water, above 
the level of the escape. It is proposed to put 104 of these automatic 
gates each 10' x 8'. 

The estimated cost of the Project is: — 

Dam ... 

High level canal 

Low 

Compensation ... 

Total Rs. 40,71,646 


Rs. 23,58,189 
6,02,457 
10 00,000 
1,11,000 


The value of the water stored is 3,850 c.ft. per rupee. 

If the whole area for which there is water is irrigated 

there would be — On the left bank ... ... 64,900 acres 

On the right bank ... ... 75,000 „ 

Total 140,500 acres, 

which at the low rate of Rs, S per acre would give a revenue of 
Rs. 4,21,500 and a return of 10|^ per cent, on the outlay. The work for 
its financial success depends on a sufficient number of cultivators to make 
full use of the water. The land is there, and the water of this large 
river all now runs every year to waste, and is lost to Rajputaua. Why 
should this be allowed to continue ? 

Perhaps objections may be made that this Project is too large, but 
no Irrigation Project can be considered thoroughly satisfactory which does 
not provide a Storage Reservoir with water sufficient to meet the re- 
quirements of bad years, and it would have been a matter of regret 
if this opportunity had not been taken of showing how it is possible to 
deal with a large river like the Banas, and even in Rajputana to make 
one of the finest Storage Reservoirs in India. 

It may be possible, perhaps, to make a saving of about 5 lakhs of the 
outlay by omitting the automatic gates on the weir for the present, and 
putting them up when the demand for water is greater than the supply. 
All these and many other points are alluded to in the printed Report. 

The lands affected by the Project belong to Mewar, Ajmer (Istimrari) 
and Jaipur, and perhaps Bundi and Tonk. It is impossible for the 
Native States to carry out such a large work, even if they combined ; 
the help of the Imperial Government is needed, and without this help 
there is no hope of anything being done. 
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The admirable Hopovfc prepared by l\lr. Manners Smith and his 
snbordinates show how the Engineering difficulties may be overcome. 
The difficulties which liave now to be met are Political and financial. 

It is suggesfed, as the fir.st step, that the Government of India be 
ashed to send some special officer to report upon the Project as soon as 
])ossible, to see that the Project is reall}' a sound one and can be cai’ried 
out for the sum named. When this has been satisfactorily settled it 
will 1)0 time to consider the next step. 

The Consulting Engineer has noted these difficulties, and invites 
consideration of the suggestions he has made. 

It is impossible in a brief Note of this sort to enter into all the 
details of this grand Project, hut in the printed Report will be found 
much of interest, and a redbrence to this is invited. 


Since the nliove rcinnrks were written, intimation lias been received that the papers connected 
wall lliis I'rojcct liavo Ijccn forwarded to the Governuient of India hy the Hon’bic the A, G. G. for Raj- 
putana, with “ tlic ‘-iuccre hope tliat so maemficenl a schemo will receive very early sanction from tho 
Goveinmenl of India." ( Ldtfr Xo. lltO-S, dattd C7th March 1005, from the A. Q. G. to the Secretary to 
the Goreniffifnl of Imiia in /Jie Voroijn fjcparlnunt J, 


Regarding Mewar generallj^ the following suggestions were made : — 

(1) An Irrigation Department distinct from the ordinary 

Public Works Department. 

(2) To develop Irrigation from existing lakes and tanks and 

to make use of the water lying stored, wherever it is 
possible to do so. 

(3) To have all broken bunds repaired without delaj^ wherever 

water can be profitably stored ; and, if necessary, supply 
cuts to be made from adjacent nullahs to fill them. 

It was stated in tho Note by the Consulting Engineer in 1903 that 
if thi.s Durbar could be induced to take up good Irrigation Projects it 
mi"ht induce others to follow its example. 

It is satisfactory to he able to state that since that Report was 
submitted H. H. the Maharana has decided : — 

(1) To create an Irrigation Department distinct from the ordi- 

nar}' P.W.D. One luhh of (Udaipuri) rupees will be set 
apart for this annually. 

(2) To cull for reports on existing Irrigation Works, ^Yith a 

view to their further development. 

(3) To consider Projects for new Irrigation Works after investi- 

gation by the nm.v Department. 

(•l) To have detailed Surveys, Plans and Estimates prepared of 
the three large Projects .suggested in the reconnaissance 
R»’port.“' 

■'.''.r. ffn-.i'.U i« iio'.v arraiicins; f<.r thi": oa the ‘•pal. 
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His Highness the Haharana states that any suggestion for increasing 
Irrigation from existing works will be considered, and sanction given 
where necessary. The proposed Department is to draw up a programme 
of large and small works for famine purposes, and to prepare estimates 
of such works as will provide relief in time of famine and be of advantage 
to the State after completion. 

His Highness alludes to the que.stion of Jagir and says : “ If it .should 
be necessary to bring a Jagir village within .such area, some Eihalsa vil- 
lage sliould be given to the Jagirdar concerned in exchange for his vil- 
lage, the value of the village being reckoned at the amount admitted by 
the owner in Sambat 1907. It is hoped this will overcome this diffi- 
culty on this point.” H. H. the Maharana concludes his letter to the 
Resident thus ; “ I also wi>h to state that Sir Swinton Jacob and Hr. 
[Manners Smith have rendered great assistance to Mewar by their 
inspection of so many places in the Stats, and by their valuable report,” 
showing that he appreciates the work. 

To have been able to secure the interest and co-operation of H. H. 
the Maharana is a great point gained, and a matter of congratulation to 
all concerned. 
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PERTABGARH. 


Pertabgarh. — This is oue of the smaller States of Rajputaua. It 
has au area of only about 886 square miles. The population is only 
about 52,000. The average area of Khalsa land irrigated is about 1 2,600 
bighas, of which only 210 are from tanks ; the rest are from wells. Pertab- 
garh is the only town. There are only 412 villages, of which 303 are 
Khalsa; total land revenue is only Rs. 1,30,000 in normal years of rainfall. 
There are 31 tanks in the State; only 9 are used for Irrigation. There 
are no sluices, water is baled out by hand or drawn by bullock ; these are 
old \yorks, and the best is said to irrigate only about 25 acres. 

The work done in the recent famine was chiefly excavation in the 
bed of tanks, and naturally has not extended Irrigation, which is carried 
on at present entirely from wells and “ odis ” or half-open wells on the 
banks of nullahs. 

The greater portion of the cultivable area of the State is composed 
of rich black soil which does not require irrigation. The crops simply 
depend upon the winter rain; if this is timely and good an abundant 
harvest follows. 

Grass in ordinary years is everywhere plentiful, and is sometimes left 
standing for ^ant of men to cut it. Wells and “odis” are the main- 
stay of the people ; they can be easily made without professional aid, and 
in time of scarcity, if properly made, do not fail. 

The population is so sparse that wells will probably be sufficient to 
meet the needs of all, except the Bhil population, for a long time to 
come. 

Attention is invited to paras. 15 to 19 of the Report by the Super- 
intendinsf Engineer, 

O O 


The opinion of the local authorities is, that the proper way of 
ensuring against years of drought is to increase the number of wells. 
Since the State has enjoyed a long immunity from deficient rainfall, large 
Irrigation Schemes have not been considered ; the people have more 
faith in wells, which are more practicable, and do not cost so much as in 
many other parts of Rajputana ; and this appears to be sound. 

About 900 or nearly half the present number of wells require 
deepening and repairs ; many will, sooner or later, fail if not attended to 
promptly. Many cultivators complain of the heavy burden of annually 
clearing and maintaining the present kutcha wells. 



Taking into consideration these facts, the conclusions arrived at 
regarding the Pertabgarh State are ; — 

(1) That at present large Storage Reservoirs are not necessary. 

(2) That -wells and “ odis ” or half-open wells are necessary, and 

should he improved and the number increased ; that this 
policy should be steadily maintained until every existing 
well is in a satisfactory slate. Nearly half the present 
number of wells require deepening and repairs (Superin- 
tending Engineer’s Report, para. 18). 

(3) That on every nullah where po'^sible small weirs be made 

to hold up some w'ater ; and half-open wells or “ odis ” be 
made on the banks to use the water for irrigation 
(Superintending Engineers Report, para. 19). 

(4) It is advisable to have Plans and Estimates of two or three 

large and useful Irrigation Projects prepared so as to be 
ready to meet seasons of distress. These have been drawn 
up under Mr. Manners Smith’s supervision, and are all 
described in the printed Report on Irrigation in this State. 

(5) The greatest difficulty, however, is financial. 

“ In a State financially sound there would be no difficulty in carry- 
ing out the proposals suggested, but Pertabgarh is now (1904) over six 
lalchs in debt, and there seems little prospect of anything being done 
systematically, unless Government come.s to its assistance. 

“If a loan on easy terras could be obtained for the improvement of 
Irrigation Works, the wells should first be put into thorough order, and 
then the State would be well protected against famine. The work is 
wJiat the people could carry out themselves ; it would be distributed, and 
all the money would be spent in the State itself. 

“Pertabgarh possesses natural advantages for cultivation: it only 
requires money to carry out what has been suggested, and cultivators to 
make full use of the improvements to become prosperous. 

“ When the Revenue vSettlement now in progress is completed and 
in working order it should give security to the agricultural class, and 
with good administration, cultivators from outside should be attracted to 
the State. 

“New wells could then be sunk, more land would be irrigated, the 
revenue would increase, and the State should, in consequence, make 
great progress.” 

“ A bold and liberal policy is necessary, and a lively interest in the 
subject by those in authority ; but without this and some help as 
suggested there appears to be little hope of auy real improvement. 

Some arrangement seems advisable to ensure proper supervision, if 
any work is started. (See •concluding remarks on the Note on Irrigation 
in the Pertabgarh State by the Consulting Engineer, paras. 7 and S). 
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S I R O H I . 


Sirohi. — (l) The villages are nearly all situated on the banks of the 
many nullahs in the State, and the wells are similarly 
situated, and consequently seldom run dry. The country is 
adapted for well-irrigation, as owing to these nullahs water 
is fairly near the surface, while the country is broken up 
with a limited area of culturable land. 

(2) It is recommended, as the best protective measure, to deepen 

all those wells in which the water is insufficient ; and where- 
ever more land can be taken up and there is a demand for 
sinking fresh wells, funds be advanced for this purpose. 

Wells have this advantage that they are not absolutely 
dependent on the rainfall but are supplied from natural 
springs. 

(3) Nearly all the Irrigation in the State at present is from 

wells. The value and importance of wells was proved in 
the last famine and cannot be over-rated. 

The remarks made by the Superintending Engineer in paras. 
15 to 17 of his Report, page 3, are deserving of attention, 

(4) Large Storage Reservoirs, when properly carried out, are of 

great benefit to a State, but it is well to remember that 
the resources of the Sirohi State are limited ; that the 
villages are few and far between ; that at present it is 
doubtful if there are people ready to cultivate more land 
than is at present cultivated ; that some storage tanks 
which have been made of late years have nob been a 
success ; that there is uncertainty sometimes whether 
water, if stored, will not disappear in the soil. Large 
works, moreover, take a long time to carry out, and a 
longer time before the benefits can be fully realised ; and if 
carried out with borrowed money, often, for a time at 
least, add to the financial burden of the State 

(5) While, therefore, endeavours have been made to find sites for 

large Storage Reservoirs, and to suggest works of greater 
scope than the people themselves could initiate, it was felt 
that all the above points demand consideration and 
caution. 

(6) At the same time, looking at the map of the State, it will be 

seen how many nullahs there are, and how they are distri- 
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buted naturalK' over the whole State ; and (hat nearly every 
village is commanded bj' some nullah on higher ground, 
and what a large quantity of water must run annually to 
waste. Owing to the rocky natui'e of iTiUch of the country 
and the slope it is evident a large portion of any rainfall 
must pass rapidly awaj', hence the need to prevent this. 

(7) If there are people ready to make use of the water why 

should not a large portion, if not all of it, be diverted 
by weirs or cuts from the nearest nullah on to the waste 
lands which surround almost every village ? 

(8) Why should not the water be stored here and there, in long 

shallow earthen bunds, from which in due season it might 
be let out to the fields below, and the beds of these tanks 
then be cultivated 1 The Sukri River affords a good 
opportunity. (See pages 5 and 30 of the printed Report on 
Irrigation in this State). 

(9) Why should existing tanks in any village remain unfilled 

when nullahs near them flow away to the sea ? 

(10) In paras. 30 and 31 of his Report on the Sirohi State the 

Superintending Engineer has stated the procedure recom- 
mended. It is unnecessary to repeat it here, but attention 
is invited to this system, as it appears to be most suitable 
to the conditions of this State. 

(11) For every village wherever the need or possibility exists, 

Projects with estimates should be prepared, levels be 
marked, and permanent bench marks be put up, so that the 
work could be started at any time. 

(12) The only expenditure which need be incurred at present is 

the establishment necessary to do this preliminary work. 

(13) Attention is invited also to para. 64 of the Superintending 

Engineers Report in which the result of his investigation 
in the Sirolii State is summed up, and the Note by the 
Consulting Engineer for Irrigation, of which the above are 
brief extracts. 
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TONK. 


Tonk. — The Tonk State consists of six separate Parganahs : — 
Three in Rajputana, viz., Tonk, Aligarh, Nimbahera. 
Three in Central India, viz., Chabra, Sironj, Pirawa. 

After the visit of the Irrigation Commission to Rajputana, on their 
recommendation a grant was sanctioned by Government for the prepara- 
tion of certain Projects suggested as worth investigation. This work 
was undertaken by Mr. Wakefield, an Engineer Officer who was then 
Superintendent of Revenue in the Tonk State. His Note on the work 
done and Projects prepared is printed and attached as Appendix I to the 
“ Report on Irrigation in the Tonk State,” snbmitted by Mr. Manners 
Smith, Superintending Engineer. 

This Report relates to the three Parganahs in Rajputana only, and 
was submitted after he had completed his investigations. It deals with 
the whole subject, and is clear and comprehensive. 

The following is a brief summary only : — 

Tonk Parganah . — Average rainfall 18’68," minimum 9’20." Area — 
Khalsa, 178,506 ; Jagir, 182,997 ; total area, 361,503 acres; of this 12,915 
acres are irrigated and 73,560 unirrigated. 

There are 150 tanks in Khalsa, of which only 43 are used for irriga- 
tion. There are 2,542 Khalsa wells irrigating 11,715 acres, or 4’6 acres 
per well, but in the famine year 1901-1902 this fell to 6,957 acres, or 2 6 
acres per well. 

With the exception of the tank at Chanlai, constructed by Mr. 
Wakefield, none of the water that passes down the nullahs has been 
utilised. 

It does not seem to be possible at present to do anything with the 
two large rivers, the Banas and the Mashi, which are met with in this 
Parganah. 

Aligarh Parganah consists of undulating country intersected by 
nullahs. Of the total area of 100,123 acres, 40,621 are Khalsa and 59,502 
are Jagir ; of Khalsa land 1,957 are irrigated and 17,550 unirrigated. 

There are 48 Khalsa tanks and 439 wells in Khalsa land, which 
irrigate 1,801 acres, a little over 4 acres per well. Since the famine the 
water level in the wells has fallen considerably. Near Aligarh itself, of 
the 80 wells belonging to the village, only 20 are now said to be in use. 
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The n^Pe?smciit for irng’ated laud varies from Rs. 2-4 to Rs. 5-11, 
find from nnirrigated from Re. 1-2 down to annas 3. 

There are sites on nenily all the nullahs where storage tanks could 
no doubt bo made ; and the reason perhaps why advantage has not been 
taken of them is because the northern portion of this Pargauah with its 
“ mal land produces good crops witlrout irilgation. 

The opinion, too, prevails that owing to the .slate rock with vertical 
fis-nre.s, especially in the southern portion, tanks even if constructed will 
not retain Wfiter. 

Tanks, however, which had been made at Patoli and Soulatpura hy 
Jagirdars were a success. 


The Superintending Engineer states that the dams of the few tanks 
he saw in the southern portion were breached, and had not been repaired, 
for the reason given that any water stored quickly disappeared through 
the rock below. In such places he recommends masonry core-wells; 
perhaps grouting all the fissures above and below near the site of the 
nullah crossing might help. 

Even should the tanks leak, the beds, many of which are now broken 
ground, would be reclaimed, and the water level in the wells below would 
bo raii-od; at all events one or two might be tried. 

Tlie Superintending Engineer {Mr. Planners Smith) thoroughly inves- 
tigated this Parganah. Of the nine Projects suggested, all but one are in 
Khalsa land. Plans and Estimates will be submitted for the Durbax'’s 
consideration, and if the conclusions noted in para. 34 of his Report are 
found, when one or two works have been carried out, to be correct, there 
will be plenty of woik to be done. 

Nimhnhiva Parp'jnah . — The area is 247,727 acre.s, of which 103,405 
arc Khalsa and 84,322 are J.ngir. There are 3,900 wells in the Khalsa 
area, which irrigate 12,049 acres, and this gives an average of 3‘2 acres per 
well. Puring the famine the wells only irrigated 3,470 acres, less than 
one acre each. 

There are 15 IDialsa tanks, but with the exception of Uncha, which 
was constructed last famine, under the directions of Mr. Wakefield, all 
arc small, and several need repairs. 

Kew Projects have been proposed by tlie Superintending Engineer, 
and are dcseribed in his Report. The need for protective measures seems 
groat, for many villages are now deserted, and owing to the lieavy 1o.«b 
(about S7.V per cent, of the population) after the recent famine, large 
areas of land are lying idle for want of cultivator.^. ' 

The reni.arks at the clo.so of Mr. Wakefield’s Report deserve notice. 
He say.s ; ‘"I cannot do belter than again ompliasizc the vital importance 
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of irrigation to the Tonk State, Such veiy good opportunities exist 
that it is culpable to neglect them. During the past tAVO years a begin- 
ning has been made, and the State is already reaping the benefit, but 
very much more remains to be done. The natural resources of the 
State remain practically untapped, and although the State is financially 
embarrassed it would pay to borrow money to arrest the wealth which 
yearly flows to waste to the sea.” 

The Consulting Engineer visited those places on which his opinion 
Avas desired, and his Notes on each will be found in the Report by the 
Superintending Engineer. i 

The Tonk State has many places for storing water ; the soil is gener- 
ally very good. Small tanks are met with at almost every village, but 
many are not kept in a proper state of repair ; surface or nullah 
drainage is not taken full advantage of ; the earthwork is not level, and 
the escapes sometimes not kept up to the mark. 

The resources of the State are limited, and at present the State is 
in debt; so that it is not advisable to suggest many large Projects 
just noAV. 

The folloAving points, however, are suggested (see page 19): — 

(1) The preparation of a statement showing all existing tanks, 

Avhether Khalsa or Jagir; the condition in AAdrich they 
now are ; and Avhat steps if any are necessary to make 
them efficient. 

(2) The preparation of estimates for each Avork that needs 

repair, with the opinion of the Revenue officials. 

It is of the first importance to have all existing Avorks put in a 
proper condition. No money can be spent in a better way. Where 
there is a real interest in Irrigation this will be the first step in the 
right direction. 

A reference to the Report on Irrigation in the Tonk State which 
has been prepared and submitted by the Superintending Engineer (Mr. 
Manners Smith) will show in detail each Project proposed, and the 
suggestions offered to promote Irrigation. 
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CHIEFSHIP OF SHAHPURA. 


Chiefship of Shahpura. — The Shahpura Chiefship has an area of 
405 square miles only. The country is flat, the soil mostly clay and sand. 
The population is only 43,000. 

There are 210 villages, of which 103 are Khalsa and 72 Jagir. The 
average rainfall is 24 inches. The personal interest shown by the Raja 
Dhiraj Nahar Singh of Shahpura in Irrigation deserves encourage- 
ment. He has had sections taken all over his Chiefship to determine the 
reduced levels at different places, which will be found useful for Irrigation, 
and he goes personally to see places and to judge for himself, and during 
the last few years he has spent about Rs. 15,000 annually on Irrigation. 

As the country slopes uniformly from west to east, it is well suited 
for Irrigation. There are 6,655 wells, kutcha and pucca. 

The existing 170 tanks are mostly small earthen bunds, but are not 
sufficient to protect the country in years of scanty rainfall. Large quan- 
tities of water flow through in the rains and go to waste, while the country 
is in urgent need of water. 

Projects on which the advice of the Consulting Engineer was desired 
were inspected in 1903, and a Note was submitted on each by him. The 
Plan and Estimates of those which were approved and the suggestions 
made have been carried out, printed, and placed on record by Mr. Manners 
Smith, and show what can be done. 

The resources of the Chiefship, however, are not sufficient to meet the 
cost of any large Project. The Chief is hopeful (and is not the only one, 
from the interest the Government of India has shown in Irrigation and 
in the welfare of Rajputana) that means will be found to afford financial 
help to carry out some at least of the Projects recommended. This is a 
matter which no doubt the Political Officers will represent, as some help 
of this kind is necessary if any progress is to be made. 

It is deserving of note that in one Project (Dikola) estimated origin- 
ally to costRs. 2,38,924, the suggestions made by the Consulting Engineer 
have resulted in a revised Project, by which this large outlay has been 
reduced to Rs. 1,34,056. This includes Rs. 60,410 for strengthening and 
raising existing tanks which the original estimate did not include. Thus — 

(1) Head works and Channel with escape and 

supply cuts Rs. 7.3,646 

(2) Strengthening and raising existing tanks „ 60,410 

Total ... Rs. 1,34,056 

This gives a saving of Rs. 1,04,868. 
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The original scheme would have submerged some well land, and 
would have cut ofF some water from existing tanhs. The revised Project 
secures every drop of water, submerges no well land, and by a canal on 
iho contour leads all the water to existing tanks, which can be raised, and 
after filling them each in succession, ends in the large tanks at the town 
of Shahpura, nine miles distant, where water is much needed. 

The printed Reports which have been submitted show what is pro- 
posed. There is no doubt if these Projects are properly carried out, and 
advantage is taken of the water, the benefit to the people and to the 
Cliiefship nvUI be considerable. 
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ISTIMRARI ESTATES OF THE AJMER DISTRICT. 


Istimrari Estates of the Ajmer District.— The Superintending 
Engineer (Mr. Manners Smith) has carefully inspected the whole of these 
Estates and has submitted a good report, which shows that the Istimrar- 
dars thoroughly appreciate the value of storage tanks and Irrigation, 
and (mainly owing to the influence of the late Colonel Dixon) all have 
carried out works to the best of their ability lor the benefit of their 
Estates ; in fact nearly all that is possible has been done, and the number 
of new Projects is limited. 

The division of the district into petty Estates does not contribute to 
the best distribution of water. Each owner thinks only of his own 
interests, and makes any nevv proposals very difficult. In 1903 the Con- 
sulting Engineer submitted a memorandum making certain suggestions. 
Among these he pointed out that “ if storage on the nullahs cannot be 
made without infringing the righrs of others, it might be possible perhaps 
to take off a good cut or canal high up, so as to secure a large portion 
of the water which now goes to waste and divert it on to high ground, 
where it can flow over the country and benefit many instead of a few, by 
supplying water to every tank in turn below. Some scheme of this sort 
appears to be the only way of meeting the difficulties peculiar to the 
Ajmer district.” 

Among the Projects taken up by Mr. Manners Smith and fully de- 
scribed in his Report there is one of some interest, namely, the Khari River 
Project ; because after much inquiry and correspondence regarding a 
canal from the site selected for a weir across the river at the village of 
Garur, in Mewar, it was decided by the Chief Commissioner in August 
1877 that the Project was impracticable. 

It appeared, however, to the Consulting Engineer for Irrigation that 
although the construction of a permanent weir at Garur had to be 
abandoned, still it might be possible to do something with this large 
river, by taking a large cut from it, starting flush with the bed of the 
river, so as to ensure part of the flood which now goes to waste reaching 
ground where it might be stored either in existing or proposed tanks 
lower down, doing in fact on a large scale what the Rao of Masuda had 
already done at this place in a small way for his own benefit, to supply 
water to two or three of his tanks distant about three miles from 
the river. 

Surveys were accordingly made and a cut was found to be posible. 
A Project has been prepared and printed and placed on record by the 
Superintending Engineer (Mr, Manners Smith). 
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On the IChari a groin vould be constructed, with massive blocks of 
concrete boulders to divert a portion of the floods down the canal, and 
the remainder would pass on as usual down the river for the benefit of 
percolation to the wells on either side of the river below, thus saving 
the cost of a pucca weir across the river, about Rs. 75,000, and meet- 
ing the objections made against a pucca weir. The canal line at present 
has only been surveyed for 20 miles, but as the country slopes uniformly 
in this direction, it can be continued further if desired. It would inter- 
cept all cross drainage and lead it to be stored in tanks below. The 
following existing tanks would be commanded on the way and could be 
supplied from the canal — (l) Kesarpura, (2) Lodiana, (3) Sataua, (4) 
Sakrana, (5) Burli. 

New' tanks could be constructed at (1) Khoontia, two tanks ; (2) 
Lodiana ; and (3) Satana. 

If the canal was made 30 ft. wide at first and 3 ft. deep it would cost 
about Rs. 1,800 per mile, and including masonry work for overflows, 
inlets and nullah crossings would cost about Rs. 5.'), 000 for the first 
20 miles. It could be widened at any time. There is no doubt that 
such a Project w'ould be of great protective value to the Ajmer district. 
Even in famine years this river runs for a short time, and with the inter- 
cepted cross drainage would be sufficient, probably, to insure the filling of 
the tanks commanded, and to save the crops they irrigate. This ought to 
make it acceptable to the Istimrardars through whose lands it w'ould be 
taken. It would be an admirable relief work should the need arise ; the 
work could be easily checked, and would be spread over a large area. 

It is impossible in a brief review like this to describe all that has 
been done or suggested ; but the list of Projects which have been surveyed 
in the Istimrari area, and for which Plans and Estimates have been or are 
being prepared, under Mr. Manners Smith’s supervision, is shown in 
Appendix E — 16 Projects in all. 

The following remarks by Mr. Manners Smith are deserving of con- 
sideration (paras. 48 and 49 of his printed Report) : — ^ . 

“ Though there is very little left in the way of new works, it 
is most important, considering how much has been spent (see para 6), 
that the existing tanks and Irrigation Works on which the revenue 
of the Istimrardars chiefly depends, should be kept in proper ' repair, 
and that all improvements should be carried out at the least cost 
and to the best advantage. This can only be done by professional 
assistance and supervision, and at present the Istimrardars have to 
pay for any help of this kind, all works on which the advice of 
the Executive Engineer, Ajmer Provincial Division, is given being 
treated as ‘ contributional,' and large percentage charges for establish- 
ment being levied. As the majority of the Istimrardars are poor arid 
in debt, this prevents assistance being asked for, with the result, espec- 
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ially in famine time, when they are obliged to afford lelief to their 
tenants, that works are opened without Surveys, Plans, and Estimates, 
and repairs executed without system and professional supervision. In 
consequence, money, most of which has been borrowed for the purpose, is 
wasted. 

“My inspection showed that I’epairs are needed to a very large 
number of the existing tanks, as nearl}’’ all are weak in section, and 
liable to break at any time ; in fact in the majority of cases it would 
appear that repairs are deferred till a break occurs. 

“ I would recommend that Government be asked to assist the Istim- 
rardars by giving them professional advice and assistance free, and by 
offering loans to those lequiring it, on lenient terms, to induce them to 
put all their tanks into thorough order. 

“ For supervision this would mean a competent Irrigation subordi- 
nate attached to the Ajmer Provincial Division, in addition to the exist- 
ing establishment. He would then be directly under the orders of the 
Commissioner and Executive Engineer, solel}^ for employment in the 
Istimrari area. 

“He would work out any new Projects or improvements the Istimrar- 
dars might suggest, and which were approved after inspection bj’" the 
Executive Engineer, and he would tour round inspecting and seeing that 
repairs rvere properly executed and imjirovements scientifically carried 
out. 


“ In this proposal there is no wish to interfere with the rights of the 
Istimrardars, but to help them. The execution of work and repairs and 
payment for same should be left entirelj'^ to the landlords themselves, on 
the understanding that the instructions of the' Executive Engineer, as 
supervised by the Sub-overseer, were followed. 

“ By this means it is hoped useless Projects would be avoided and 
mone}' saved, and what work was done would be properlj’’ done ; and in the 
course of time there should be a general im^^rovement in the tanks and 
system of Irrigation from them, tending to a better use of the water and 
an increase of land irrigated, with its consequent increase of revenue and 
profit to the estate holders.” 

In any case it is most important not to do anything that will increase 
taxation, or give the idea that Government wish to force supervision or 
to interfere. Whatever is done should be done in consultation with, and 
with the co-operation of, those concerned. 



